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Selected  as  the  officia!  radio  of 
the  Worid  Radiospoit  Team  Champion- 
ships, a  cuitural  exchange  event  of  the 
I9W  Goodwill  Games'",  the  IC-765 
exemplifies  ICOM's  commitment  to 
excellence  in  pjerformance.  The  IC-765 
incorporates  the  finest  technolo^  with 
the  best  designs  to  produce  unbeat- 
able HF  operation  for  competitors 
worldwide. 

The  IC-765  sports:    Band  Stacking 
Registers.  Each  band  s  VFO's  retain 
the  last  selected  frequency,  mode  and 
filter  choice  when  changing  bands. 
Produces  the  equh^alent  of  20  VFO's; 
two  per  band.  Great  for  multiband 
DX log!    99  Fully  Tunable  Memories. 
Store  frequency,  mode  and  filter  selec- 
tions.   Direct  Digital  Synthesizer  (DDS), 
Assures  ultra-fast  PLL  switching  and 


iodc-in  for  excellent  PACKET.  AMTOR 
and  CW  QSK  operations. 

Unlimited  Operating  Capabilityl 
The  three  step  attenuator  cuts  multi- 
station overioads.  Additional  feat- 
ures include  a  Built-in  AC  Supply, 
100  percent  duty  cyde  for  consistent 
high  quality  operation.  Fully  Auto- 
matlc  Antenna  Tuner.  Iambic  Keyer* 
Narrow  5D0H2  CW  Filters  and  CW 
Pitch  ControL 

The  IC-765  general  coverage 
receiver  covers  all  bands  and  all 
modes. 


Backed  by  ICOMs  full  one-year 
%aJTanty.  the  lC-765's  world  class 
performance  and  superb  reliability 
make  it . . ,  the  Choice  of  Champions! 

COf^PORATE  t^tVOQUAFTTB^  ICOM  Amenca.  inc 

2380-1  lem  Awe  HE^  Batevue,  WK  9BQ04 

CUSTOMER  S€fWIC€  HOIUC  (20«)  454-7^1 9 

CUSTDf4ER  SERVICE  CBITERS: 

31S0  Piiemjep  Dnv^,  Suite  126.  Irvina  TX  75063 

1 777  Phoen^  PaHcvwav,  Suite  ?Q1.  Aliama  GA  30349 

3071  -  ttS  Road,  Ufirt  a  Richmond,  B C  V6X  2r4  Canada 

23d0-1l6tfi  Ave  N  E..  B^llevye,  WA  9d004 

All  stated  ^)&£ilicaeuna  atfa  ujbj^t  b  cKvm  witMXit  nodu  or  obltgiUkin.  All  KHM 

latim  aipm^^^fitty  WK^n^i  f  CC  nigytaticraTlmlllitg  ipuiiaus  ertlffiiaiL  TBSflflQ 

For  a  brnr^  rne  <jn  this  or  may  other  ICOM 
produci  --.,  ^w  T(^^fee  £to3fan* 
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First  in  Communications 


Here  is  the  finest  3  KW 
load,  new  peak  reading 

Th€  MFJ  969C  is  mx  lor  evefyom. 

Howevef,  it  you  do  make  the 
investmenr  you  get  the  finest  3  KW 
PEP  tuner  money  can  buy  -  oiw  Ihat 
will  give  you  3  lifetime  of  use,  one 
that  takes  the  fear  out  ol  high  power 
operation  and  one  that  lets  you  get 
your  SWR  down  to  absolute  minimum. 

Tht  MFJ-989C  is  a  compact  3  KW 
PEP  roller  inductor  tuner  with  a  new 
ptak  reading  Cross-Needie  SWB/Watt 
meter.  The  fotler  inductor  lets  you  get 
your  SWR  down  to  absolute  minimum. 

With  three  continuously  vanabie 
components    two  massive  6  KV 
capacitors  and  a  high  inductance 
rolfer  inductor    you  get  precise  control  over 


2-knob  DifferentiahT   Tuner 
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The  riew  Mf  J-9e6  Diflerential  T^'^ 
2  knob  Tufier  us^  a  dstfereniial 
capacitor  to  make  tuning  foolprool 
ami  easier  than  ever,  ft  ends  constant  reiuning  with 
broadband  cover^e  and  gives  you  minimum  SWB 
at  only  ofie  best  setting.  Covers  1. fi  30  MHz. 

Tfie  roller  inductor  lets  you  tune  your  SWR  down 
io  absolute  minimum.  3-di§it5  tums  counter  tets  you 
(|uickly  return  to  your  favorite  frequency. 

You  get  MFJ's  new  peak  mi  average  reading 
Cross-Needle  SWR/Wattmeter  with  a  new  directionaf 
coupler  tor  more  accurate  readings  over  a  wider 
frequency  range,  It  reads  forward/retJected  power  in 
200/50  and  ^000/500  watt  ranges.  Meter  lamp 
uses  12  VDC  or  110  VAC  witri  hflFJ-1312,  $12.95, 

A  new  current  balun  for  balanced  lines  reduces 
feedline  radiation  and  forces  equal  currents  Into 
antenna  halves  that  are  not  perfectly  balanced  for  a 
more  concentrated,  stronger  signal.  Add|$10  sih. 

MFJ's  Fastest  Selling  Tuner 
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The  MFJ-941D  is  MFJ^s  fastest  seflmg 
WJ-$410     300  watt  PEP  antenna  turter.  Why? 

^1  09^*^^^^^^^  '^  ^^^  ^^^  features  ttian 

tunefs  costing  muctt  more  and  i1 
matcties  everythtng  continuousfy  hi»m  16-30  MHz. 

It  matclies  d^po^es,  vees>  verticals,  mobile  whips, 
random  wires,  banlancecl  and  coax  lines. 

SWR/Wittmettr  reads  fo ward/reflected  power  In 
30  and  300  watt  ranges.  Antenna  switch  selects  2 
coax  lines,  direct  or  through  tuner,  random  wire, 
balanced  line  Of  tuner  bypass.  Efficient  airwound 
inductor  gives  lower  losses  and  more  watts  out. 
Has  4:1  balun.  1000  V  capacitors.  10j<3x7  inches. 

WFJ's  Random  Wire  Tuner 


MFJ^16Dia 


$3095 


Ydu  can  operate  atl 
bands  anywhere  with  any 
transceiver  when  you  let 
the  MFJ-16010  turn  any  random  wire  into  a 
transmitting  antenna.  Great  for  aiiartment,  motel, 
campmg  operation  Install  a  wire  anywhere!  Tunes 
1J'30  MHz.  200  watts  PEP.  Ultra  smalt  2x3x4  in. 


Tuner  money  can  buy  with  roller  inductor,  dummy 
meter,  antenna  switch,  balun  plus  more  ...  $349.95 

^  SWfl  and  ihe  widest  matching  range 

possible  from  1.8-30  MHz* 

YOiJ  get  a  new  lighted  peak  and 
average  reading  Cross- Needle 
SWFVWattmeter  wrth  a  new  more 
accurate  directional  coupler. 

You  get  a  giant  two  core  balun 
wound  with  teflon  wire  for  balanced 
lines  and  a  6  position  antenna  switch 
with  extra  lieavy  switch  contacts. 

Its  compact  1 03/*x4Vax1 5  inch 
cabinet  fits  right  into  your  station. 

You  get  a  50  ohm  300  watt  dummy 
load  tor  tuning  your  exciter,  a  tilt 
stand  for  easy  viewing  and  a  3digit 
turns  counter  plus  a  spinner  knob  tor 
exact  Inductance  control.  Add  $1 0  s/h. 


MFJ-989C 
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MFJ's  Deluxe  300  Watt  Tuner 


SHI  ioes  ^^^  ^^^  ^"^  ^""^^  '^^  ^^^ 

1  49       two  tapped  mduclors.  Why?  Because 
you  get  two  centirruoiisly  variable  capacitors  that 
give  you  inlioiteiy  more  pos^ions  than  tfie  MmM 
number  on  switched  cotls. 

Ttiis  gives  you  the  precise  control  you  need  to 
gel  youf  SW  tfown  to  a  mintmum  After  all.  isn't 
Ihat  why  you  need  a  tuner?  Covers  1.8-30  MHz. 

You  get  MFJ's  new  lighted  2  color  peak  and 
average  reading  Cross-Needle  SWRAVattmeten 
dummy  load,  antenna  switch,  and  4:1  balun  -  ali  m 
a  compact  10x3x7  inch  cabinet.  Meter  lamp  uses 
12  VDC  or  110  VAC  with  MFJ'1312,  $12,95. 

With  MFJ's  deluxe  300  watt  PEP  tuner  you  get 
an  MFJ  tuner  that  has  earned  a  reputation  for  being 
able  to  match  just  about  anything    one  that  is 
highly  perfected  and  has  years  of  proven  refiability. 

MFJ'S  Mobite  Tuner    mfj  345c 

Don't  leave 
home  without 
^^      this  mobile 
tuner!  Have  an  yniriterrijpted  trip  as  the  MFJ-945C 
exterKls  your  antenna  bandwidtti  and  eliminates  the 
need  to  stop,  go  out  and  adju&t  your  motnle  whip. 

You  can  operate  anywhere  in  a  band  and  get  low 
SWR.  You'll  ^t  maximum  power  out  of  your  solid 
state  or  tube  rig  and  it'll  fun  cooler  af>d  last  longer, 
Small  8x2x6  inches  uses  litfte  room.  SWR/  Watt- 
meter and  convenient  placement  of  controls  make 
tuning  fast  and  easy  while  in  motion.  300  watts 
PEP  output,  effoent  airwound  or,  1000  volt 

capacitors.  Mobile  moynt.  MFJ  20,  S3.00. 

144/220  MHz  VHP  Tuners 

MFJ  921  *69**'^ 

MFJ^s  new  VHF 
tuners  cover  both 
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2  Meters  and  the  220  MHz  bands.  They  hafidle  300 
watts  PEP  and  match  a  wide  range  of  impedances 
for  coax  fed  antennas,  SWR/Wattmeter.  8x2Vzx3  in. 
MFJ-9Z0,  $49.95,  No  meter.  4V2X2Vzx3  inches. 


MFJ  ENTERPRISES,  tNC, 

Box  494.  Miss  Stale.  MS  39762 
(601)  323-5869;  TELEX:  53  4590  MFJSTKV  I 

MP^ ...  maldng  quatity  affordable 

CIRCLE  ae  ON  REAOCR  SfftVlCE  CARO 


MFJ*s  Artificial  RF  Ground 

$J0»5    MFJ-931 

You  can 

create  an 

artificial  RF 

ground  and 

elimmate 

HF  *Wes". 

feedtaclc.  TVi  and  RR  when  you  let  the  MFj&Si 

resonate  a  random  length  of  wire  and  lum  it  into  a 

tuned  counterpoise.  The  MFJ-931  aiso  lets  you 

electrically  place  a  far  away  RF  ground  directly  at 

youf  rig     no  matter  how  Jar  away  it  fs  -  by  tuning 

out  the  reactance  of  your  ground  connection  wire. 

Barefootn.S  KW  Linear  Tuner 


MFJ'962C        ^^^  ^  '^*  &>^ra  doiiafs,,  the  MFJ* 
$990 95  9620  lets  you  use  your  barefoot  rig 
now  and  have  the  capacity  to  add  a 
1.5  KW  PEP  linear  amplifier  later.  Covers  1.830  MHz. 

You  get  two  husky  continuously  variable  capacitors 
for  maximum  power  and  miormum  SWR.  And  lots  of 
inductance  gives  you  a  wide  matching  range. 

Vou  get  MFJ's  new  peaf^  and  average  reading 
Cross  Needle  SWfVWattmeter  wrth  a  new  directional 
coupler  iQi  more  accurate  readings  over  a  wKJer 
frequency  range.  It  reads  forward/ reflected  power  in 
200/50  and  2000/500  watt  ranges.  Meter  lamp  uses 
12  vex;  or  110  VAC  with  MfJ^1312.  $12J5, 

Has  6-positioo  antenna  switcf)  and  a  teflon  wound 
balurt  with  ceramic  teet^hnj  insulators  for  tialanced 
lines.  10V*x4Vjx14  7/fl  inches.  Add  $10.00  s/h. 

MFJ's  smallest  Versa  Tuner 

MFJ-9016 

S59" 

The  MFJ 
901 B  is  our 
smallest  ■ 

5x2x6  inches  ■  (and  most  affordable)  200  watt  PEP 
tuner  -when  botl^  space  and  your  budget  is  limited. 
Good  tor  matching  solid  state  rigs  to  linears. 

It  matches  whips,  dipoles,  vees,  random  wires, 
verticals,  beams,  balanced  and  coax  lines  from 
t.8-30  MHz.  Efficient  airwound  inductor.  4:1  balun. 

FOR  YOUR  NEAREST  DEALER  OR  TO  ORDER 

800  647  1800 

■  1  year  uncondiljonal  guarantee  *  30  day  money 
back  guarantee  (less  s/h)  on  orders  from  MFJ  • 
Ffee  catalog  «  Add  $5.00  s/h  (except  as  noted) 


Number  1  on  your  Feedback  csfll 


Letters 


\vy  Ren^a  W8JUQ.  Utkford  Ml  I  have 
efijoyod  your  73  MagAzins  ktr  over  1S 
years,  Mn6  have  watch^  fl  progress 
from  FM  to  RTTV  (cofnputenie<J>  10 
packM  and  novtr  ATV  on  bancMDns.  Ydu 
hsv>s  liiicys  dw«d  lo  chaiiengo  iha 
a^ai^ur  radio  community,  and  of 
course,  Ihe  AH^L.  This  is  90Qd<  Many 
ol  us  tend  10  ga<  atydi  m  a  grooM  Hid 
rned  a  iltle  "luck  in  the  pants"  to  reel^ 
laoyrfuipolOTlliL 

Ben  Joti4ieon  NYtQ  Tm  1 37-yeef^aid 
phaffnaoist  ar^j  have  been  a  ham  for 
SS  years,  in  regard  lo  ytiuf  Augysi  edn 
torial  Td  liiie  lo  see  spre^  ipectmrn 
arUciaa,  And  1  mi»gtit  be  trmtmmmd  m 
funnng  lof  AI^HL  diracstof  *  I  jomed  itie 
League  in  M«t^  19S7  WMd  I  be  el* 
gfUe  tor  Itie  rieif  election?  How  muct^ 
Hme  would  il  ImoNe?  1  work  for  K4tan 
and  oMino  «My  lor  meetings  m»ght 
be  a  |3fl)lliani  Would  I  riave  to  buy  my 
amn  plane  ticken  lo  Nevmgion?  tetftia 
Stricffy  a  job  lor  an  oCdman'^ 

AAof  IN»  >«ar.  Sen  Vcmi  masf  h»v9  af 
^ea^  touryeamoloonitrtuioys  merriper- 
shtp  10  QuBtify  Ves.  o/ course*  Ifwypay 

your  tm¥9i  mcp^nms,  mnd  grnmrmjsiy. 
too.  Time?  ThAt'3  mom  m  mfl&ctton  of 
pour  tnt&f0Si  You  «6oul£/ Q9i  around  to 
as  many  ciubB  as  you  can  aocf  ttmi  out 
mhm  your  COnstttU0nm  are  thmkmg  if  I 
w&fB  gotng  io  be  a  dirwctor  f'd  get  s^ 
up  with  a  Mac  and  put  out  a  monmy 
newsfeftar  lo  Mp  provide  B  c&mmuni- 
cattor^s  madmm  batwa^n  me  and  the 
c/t/bs  /a  my  dmsk>n,  With  thta  i  ooufd 
gtw  th^m  information  on  what  is  going 
on  and  gan&rata  tntarast  in  satving 
some  of  our  more  SBfious  probiems. 

,  . .  Wayna 

Mark  Lovoloy  KB6K  JZ  l^ve  bean  read' 
tng  73  for  some  ijme  now  and  Ilka  \\  a 
IqL  Your  edUortalQ  are  an  inspiration 
afM^  a  stimulant  wh@n  needed,  Keep  up 
the  good  work  In  case  arty  one  doubis 
your  advice  on  getling  publicity,  I  can 
say  that  the  media  )s  looking  for  stories 
about  ham  radio  I  wrote  an  article 
about  what  hams  do.  dilf  ereni  activities 
arvd  modes,  and  the  where/whan  of  ibe 
dub  meefirigs,  The  paper  thought  it 
was  great.  The  dub  info  went  on  ttie 
front  page  that  day  Bt^  now  they  want 
lo  run  mofe  ham  news  I'm  hopnig  to 
get  the  ciub  members  to  contribute  ma- 
lenal  o^  RTTY,  contests.  QflP.  and  so 
oni. 

OotiA  KBTDIIF  You  have  a  good  magft- 

zine.  1  Ehmfc  yoM  should  pubhsh  the 
calls  of  UdSi  iljammefs,  and  itie  tisms 
creating  the  tness  on  our  bands.  We 
need  a  cleahrig  house  for  o^^nders 

John  Thurmond  KBSHWS,  Little 
nodi  Afi  I  uni  4  yeaii  Old  afid  I  got  my 
loenaeorw  aiKf  a  hatf  years  ago.  Since 

ilan  fve  bean  trying  lo  form  ham  cUibs 
in  the  vatkius  schools  l*ve  anertded 
But  this  pcopoted  Communicator  li- 
oanse  wM  take  a««y  my  hope  of  re- 
cruiUng  new  luims  Anyorw  can  get  a 
Novice  boense.  but  the  CommurMCstor 
wM  be  much  more  dftTiciifi  Can  you 
ioiagine  me  trying  |o  expiarn  to  tt>e  av- 
erage high  4chool  student  what  eilaci 


From  the  Hamshack 

the  F-tayer  has  on  radro  propagation? 
The  people  who  wanted  a  no<ode  t^ 
cense  wanted  one  with  NF  prtyiieges» 
not  just  UHF,  so  l^'s  drop  the  whole 
tfiing. 

¥ifhy  does  ARRL's  s^maky  stfstBgy  U> 
fekM  no-code  i&mfd  me  of  Olnmrmid 
Hanfy?  "SEm,  a  ine  mess  you'^im  gof- 
Ian  us  mm  this  tkn^'\ . .  Waynm 

O.  SprengWBt???  Re  your  June  adh 
lorial  oomm^tt  on  the  huge  poatii  ma 
hite  and  the  '^s&^iilyifig  mail  monofi- 
ory  — ngmoni  i  v©  neen  a  poeiai  wofit- 
ertor  nearty  tour  years,  arxl  I  seetlie 
s4ifl0dn  as  hopeieK-  Thanis  to  yotf 
advles  ^  off  your  butt  and  out  ol  your 
rut),  I  am  cftaiging.  1  sn  ^udywig  for 
my  Icense  vi^i'  the  help  of  the  ktcaJ 
dkib.  I  hope  lo  help  it»  locaf  school  aai 
up  a  dub.  i  have  enroied  m  a  convmi- 
ntcotions  course  and  plan  lo  gat  in- 
volved in  electronics  again.  I  quit 
olectronios  school  In  1978 — what  a 
motikel  I  HKMid  ralher  ^^end  SO  years 
in  a  chaienging  career  than  work  as  a 
post^  zombie  for  25  and  retire  earty 
Keep  it  up,  Wayne,  you  a/egeitsrtg  peo- 
ple interested  m  tiam  racfio  and  dec- 
troncsf  Yoi^  comments  do  not  fal  on 
deal  ems. 

Let  me  know  your  cait,  when  you  gef  H^ 
Keep  in  toui^t . .  .  Wayne 

C.  Hacksworth  £T2/c  USN  You 

couldn't  be  more  rtght  about  the  need 
foi  youngsters  in  amateur  radio.  Re- 
cently, while  home  after  two  years  at 
sea,  I  weni  to  a  loca!  ham  club  meeting 
with  my  grandfather.  I  was  the  only  per- 
son under  3D1  Most  were  retired.  When 
no-code  was  brought  up,  you*d  think 
someone  had  cursed  their  mothers. 
These  old-timers  feel  that  no-code  Is  a 
threat  to  them.  What's  so  great  about 
the  code?  Oh.  tell  W9KK  that  we  Bee- 
Ironic  Technicians  (ETs)  are  not  in  any 
way.  shapes  or  form,  board  swappers, 
We  have  to  troubJeshooi  down  to  a 
component  every  day.  How  many  pro- 
code  fogies  can  handle  that?  This  let- 
ter is  a  plea  to  take  down  the  old  barn* 
ers  and  lei  us  young  people  in  My 
grandfather  is  activety  frying  to  license 
youngsters  i  wish  noore  ofd-timars 
were  like  him. 

Dennis  Murphy  KB&LZW  Whtle  you 
seem  pretty  much  weB-mfiixmed  and 
baiwiced  in  your  opinion  m  your  edito- 
rials,  i  feel  you  are  nnstaien  about 
Techs..  1  don't  taoCava  that  thm  m^drity 
of  Techs  are  ^ffm-hamsfft  the  pfoc^a 
of  sta^taHon.  The  mafonty  are  Techs 
becaits#  they  &m  tnteresled  m  th% 
VHFs  and  UHFs  and  have  no  reason  to 


TTiar^.  Oersfus.  fcr  mWgfUontnQ  ma 
Ooify.  I  was  akmd,  aMar  Mbrrg  wtm  a 
famHundfmdofihemonrap&at&s,  fhai 
mara  wera  105.000  Tec^  aS  so  lem- 
JSed  of  me  axle  ttwy^ra  wfling  to  tfuss 
tMong  to  hams  aM  amuetd  &m  world. 
But  iwm  come,  4  th^'ra  so  mto  SfHF, 
thay  don't  wrie  aixsui  ai  tf>e  aMper*- 
maftang  Hmy'rw  doing  up  &mra? 


Qlb  W70TE  I  find  no  argument  with 
your  dfagnosis  o»  the  ARRL.  Some  of 
the  crew  there  are  well  qualified,  but 
many  of  them  are  NOT  going  to  say 
anything  contrary  twcause  that  means 
goodbye  job  Not  too  smart.  Others  at 
KQ  well  I  was  a  vice-drrector  tor 
two  years. 

John  B.  Bfadley  WJID,  DAT JV  Keep 
up  the  good  work,  we  all  ne^  prodding 
from  time  to  time.  You  hit  thenai  on  the 
head  more  than  most  wouki  like  to  ad- 
mit. Here  is  another  or>e  kv  your  magic 
bag  or  ''gel  rt  done"  tricM 

I  sent  two  letters  10  CO  and  the  ARRL 
10  enM  their  ak)  with  whoever  they 
tmm  Ml  ttie  know  lo  help  reverse  the 
abandomefft  ol  the  MiMtBry  Amaiour 
Ratio  System, 

Tliftt  tt  not  iuBl  hot  air^  iinoe  PwU 
Ranwy,  USAREUR  MARS  (firaetor  told 
me  9i^  was  happening,  not  only  ^  the 
Army,  bat  the  Ajr  Force  as  well  He  had 
TWXcopiaaof  USAF  mwaiages  atet* 
(fig  thai  this  was  to  happen  in  USAT^ 
as  wet!  as  describing  wliat  he  was 
doing  to  phase  down  OSAREUB's 
paiWpation  tn  Europe.  There  itnol  a 
replacement  tot  Iwti.  Sinoa  die  Army 
Sf^  Ak  Fofpe  era  ending  support  for 
MARS.  th»e  rest  19  up  lo  ind^vuduals 

MABS  wasa^^af  help  to  me  when  I 
was  away  from  the  famdy,  wtiether  m 
the  USN  or  USAF.  MARS  and  local  DA 
hams  got  Catrkirrtia  quake  into  ID  those 
Stationed  here  in  Europe:  and  probably 
tor  Ih^^a  01  Aata  as  well,  letting  famtly 
members  know  that  retatrves  m  Calitor* 
niawafedC 

Hmmm,  MARS  is  being  scuttiad,  ah? 
So  whaVs  the  down  stde  for  amateur 
radio? 

MARS  has  kinda  kept  to  itself,  with 
Utfie  effort  ai  maintatmng  visibitity.  You 
either  grow  or  you  die. 

I  doubt  that  the  mititary  brass  have 
any  conaepf  of  the  vatue  of  MARS.  I 
know  t  don't,  and  I'm  in  the  middle  of 
things. .  . ,  Wayne 

Ken  Stone  WA2VWS,  Cherryvale  KS 
In  the  June  issue  of  Z?  there  was  a  very 
good  article  by  FfanJt  Brumbaugh  on 
building  a  simple  gaussmeter.  I*d 
wanled  such  a  meter  For  some  time, 
and  the  article  stimulaied  me  io  go 
ahead  and  build  one.  Mine  «s  patterned 
aher  Frank's,  but  in  my  opinion  much 
improved  Much  Of  this  was  a  resutt  of 
Wayne  Green  asking  his  readers  to  do 
such  a  pro^.  But  Ihere  is  a  Fly  in  the 
ointment. 

Frank  included  a  method  for  cafi^ 
tKating  the  gaussmetsf.  From  corre- 
spondence with  him,  t  learned  he 
got  the  lechntcal  informatksn  from  a 
consutiant.  ar^  what  he  got  and  wrote 
up  has  a  serious  technicaJ  ermr  The 
anjd»  aeys  Iha  field  inianaiy  in  gauaa* 
as  at  the  oanlar  of  a  king  solenoid 
iS  Nl/M  (ampere  turns  per  meter). 
Thu  IS  inootract  by  a  factor  ol  nearly 
80.  The  correct  eqLjatK?n  is  gausses  = 
0.004nNI/M  {or  Qm2S7mm-  SHI  an- 
otttaf  form  is  ampani  lunia  per  maiaf 
dwIdadbyTSSa 

t  have  wntitfi  io  73  three  Urnas  al- 
ready and  me  response  has  been  ev- 
acHy  am.  For  a  lachfical  magazine* 
this  IS  unacceptable  To  rub  salt  in  the 
wound,  ttie  m^aztne  piiiiahad  a  triv- 
ial letler  from  a  ham  ol^icting  to  the 
(lie  of  cgs  tarma  in  the  artida  inalaad  of 
mka  tvmst!  I  have  taen  damnfcig  let- 


ters published  before  and  I  have  seen 
corrections  published.  What  is  so  holy 
about  Ihis  error  that  I  get  nowhere  Iry^ 
Ing  to  get  a  correction  published? 

Thank  you  for  your  persistence!  tn  this 
letter  you  have  caught  the  %  in  tfw 
ointment  The  other  iettai^  were  far  too 
ksng  and  invoived  for  **Lett»f3**endwe 
wefBn*{  sure  which  pmnt  you  cortstd- 
ered  mo&  importMnt 

,..de  Linda  KAWfOiS 

Bill  Holiistaf,  Jr,,  KA9ZHM,  Big  Rock 
IL  A  note  to  Bofdon  MMf  WB6NQA. 
aiMhorcffthe  "Serwce  Survey" senes. 
Ibrwafded  fo  73:  t^egafding]  your 
aitide  on  Aftnco  servtce:  i  had  the  op- 
poftuhHy  to  learn  Uriihand  thai  Aim- 
cos  service  and  warranly  are  even  bet- 
ter—y^,  better— than  the  written 
wvd.  We  (Alfico  a.nd  I)  had  a  problem 
thai  spanned  almoU  three  years,  but  at 
no  yme  MBia  ttiay  anyiheig  but  ooopaf • 
atve  and  poG^ .  Too  bad  fhey  maka  iO 
few  ra(£os.  How  about  440  or  HF?! 

WJi.  Ashwood,  Jr.,  WDSKfiY/liHa 
On  many  voyages  between  Corpus 
Chrisll,  P^yarloRico.  and  Bayonna,  Tva 
haafd  no  less  than  50  booHeg  staf ''^' 
on  lOm.  They  were  aM  fitfung  bu^s 
e'^gaged  In  the  shhmp  industry  and 
£x>at  captains  talking  lo  Ihair  XYLa. 

As  Ihey  seem  k3  piglar  AW  and  FM. 
and  shrWq?ers  are  notoriously  kmg* 
wtnded,  they  should  prove  to  be  an  in> 
teresbng  foxhunt  for  coettsl  ciubs, 

i4owever,  I  don't  recommend  per- 
sonal controntalion.  Wfth  detailed  m- 
formatkm.  the  FCC  can  deal  swihly 
with  the  situation. 

Ghrfs  Kochenour  WD1 W.  Pownal  VT 
Here  is  an  idea,  offered  as  a  challenge 
to  every  licensed  ham,  that  will  swell 
our  ranks  for  now  and  forever. 

Here  is  the  challenge:  Every  year, 
each  and  every  ham  lake  one  parson 
under  his/her  wing,  and  teach/guide 
them  to  the  point  of  being  licensed, 
imagine  500,000  hams  in  1990; 
1 ,000.(}00  hams  in  19^1 ;  2,000,000  jri 
1992..  . 8.000,000 Inl 994. 

What  are  you  walling  for?  3et  off 
your  duff  and  take  the  challenge.  Enllsl 
someone  now. .  .Oh— loo  many  kids 
and  overcrowded  bands?  Well,  your 
only  hope  is  that  you  die  tiefore  ama- 
teur radio  does. 


Page  Pyne  WA3E0P.  WllliJ 
liD  Wayne's  recent  editorial  on  the  fu- 
ture of  our  hobby  should  give  everyone 
sorrwthing  to  think  at)Oyt 

I  read  recently  in  the  Phttataitc  Press 
about  COPO,  a  nonprofil  organizalion 
composed  of  more  than  450  Stamp 
dubs,  dealers.  sntO  other  groups  and 
indhfidiials  fo4^  the  purpose  of  promol^ 
kigstaropCDiBCting  COPOoffersTha 
Uikiien  Prize  for  the  best  arnde  about 
siHnps  or  stamp  colacing  appae/ing 
in  the  nonp^  '  a^ehc  pf ess.  The  Courvol 
of  f*tilMic  Organizations  awards  the 
imrnm  $500,  an  engraved  plaqya  md 
an  expense  peid  trip  tp  the  award  iHa^ 

VMi  ttie  need  lor  good  pubHc  ralg* 
bons,  amateur  ndk)  shoiAS  have  Mi 
own  versKpn  ot  a  uuntai  i  r^nst  aaajiing 
the  best  wmings  about  amateur  radio 
in  the  "nonamaleyf  press.  Pertiape  we 
ooilkl  have  several  c^egor«s  anr^jai- 
lytforneneiMpers.  periotfcirit,  videos, 
ai&  Do  you  fhlnk  we  could  ^id  a  rm- 
lionai  nrganzunn  lo  grab  the  bai  and 
run  ttrith  it  for  the  good  of  amtiaiv 
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Numbef  2  on  your  Feedback  card 


Never  sa  y  die 

Wayne  Green  W2NSD/1 


On  Being  Reasonable 

On  my  letterhead  I  Kave  a  quote  from 
George  Bernard  Shaw;  The  reason- 
atile  man  adapts  hirnself  to  the  world. 
the  unreasonatiieone  persists  m  trying 
to  adapt  the  world  to  himselt.  There- 
fore, all  progress  depends  on  trte  un- 
reasonable man." 

Are  you  a  reasorvable  rnan?  MqsI 
men  are.  They  peacefully  go  along  wilh 
the  laws  and  cifstoms,  whether  they 
agree  with  them  or  not.  They  try  not  to 
make  waves.  Vvb  always  been  unrea- 
sonable. Worse,  I've  always  tried  to  en- 
courage other  men  to  be  unreason- 
able. 

Our  New  Hampsftire  constitution  Is 
clear  on  this  matter.  It  says  that  ii  a  man 
believes  a  law  is  unreasonatiie,  it  m  his 
responsibility  to  oppose  that  law. 

There  are  some  aspects  of  our  soci- 
ety that  I  feel  are  unreasonable  for  me 
lo  accept  tike  our  present  educational 
system.  Like  our  consumer  electronics 
industry  loss.  Like  Iha  erosion  of  ama- 
teyr  radio . .  in  both  quality  and  quan- 
tity, 

I  get  hundreds  of  letters  from  readers 
who  say  they're  ted  up  with  amateur 
radio.  Some  are  discouraged  by  the 
lack  of  interesting  contacts.  Some  by 
jamming,  bad  language  or  ham  club 
elitism.  The  reasonable  man.  faced 
with  such  obviously  insurmountable 
Obstacles,  gives  up  The  unreasonable 
man  says,  "Hey,  what  am  I  going  to  do 
about  this  mess?'* 

Is  it  your  destiny  to  be  a  sheep  or 
a  shepherd?  Are  you  a  reasonable  man 
who  accepts  what  others  deal  out,  no 
matter  how  unpleasant?  Whal  kind  of 
legacy  will  you  leave?  Will  the  world 
miss  you  much  when  you  pass  on? 

We've  had  a  few  hams  who've  done 
a  great  deal  to  make  hamming  more 
fun  for  the  rest  of  us.  I've  been  privi- 
leged to  know  a  number  ol  these  out- 
standingly unreasonable  men.  There 
was  John  Williams  W2BFD.  who  did 
more  than  any  other  ham  to  popularize 
RTTY.  There  was  Bill  Hoisinglon 
KiCLL.  whose  simple  construction  ar- 
ticles in  73  got  a  generation  of  readers 
into  building.  There  was  Gus  Browning 
WiflPD,  whose  DXpedttions  made 
hamming  more  fun  for  thousands  of  us. 

You  don't  have  lo  write  on  a  big  slate 
to  contribute.  Look  at  Bill  Welch 
W6DDB.  who's  helped  thousands  of 
Novices  get  licensedf  And  Gordon 


West  WB^NOA^  whose  RadEO  School 
has  also  helped  thousands  get  It* 
censed.  How  about  Bill  Pasternak 
WA6ITF  and  his  lVesf/in*t  Hsportl 
We've  had  lots  of  hams  who  have 
helped  ouf  hobby.  Then  we've  a  cou- 
pie  hundred  thousand  reasonable  men 
wtio  have  left  no  mark  to  show  tftey 
were  ever  with  us  except  one  line  in  the 
Cafibook  . .  and  then*  eventually,  thai 
final  line  in  Silent  Keys, 

Reasonable  men  do  not  win  con- 
tests, go  on  DXpeditions,  write  con- 
struction articles,  set  up  repeaters,  get 
deeply  involved  with  emergency  oper- 
ations, have  interesting  QSL  cards, 
have  the  time  or  interest  to  elmer  new 
hams,  are  an  excruciating  bore  to  con- 
tact, tend  to  absolutely  hate  my  editori- 
als, have  never  experimented  on  any 
microwave  bands,  have  never  even 


actually  do  something  about  it.  you  are 
a  cypher.  And  bmnq  on  the  school 
board  sure  won't  hurt. 

Is  your  local  ham  club  gerreratirig 
Novices?  Is  it  putting  on  fox  hunts? 
Organising  a  big  Reid  Day  outing? 
Getting  together  for  VHF  contests? 
Has  It  a  repeater?  Are  the  meetings 
interesting  enough  so  the  club  is 
growing?  When  you  get  your  Silent 
Key  listing,  what  wilt  you  have  left  be* 
hind  besides  a  few  minutes  of  empty 
band  space  where  you  used  lo  rag- 
chew? 

Sure,  Tm  unreasonable.  And  I've 
done  just  about  everythmg  I  listed 
above.  But,  you  know,  I  haven't  done 
anything  you  couldn't  have.  It's  not 
that  I'm  a  superman,  I'm  just  platn  un- 
reasonat>le  When  something  stinks  \ 
don't  hold  my  nose  and  turn  away  . , 


*'We've  had  a  few  hams  who've 

done  a  great  deal  to  make  hamming 

more  fun  for  the  rest  of  us. '' 


considered  OSCAR  or  moontiounce, 
have  never  made  RTTY ,  packet,  SSTV 
Of  ATV  contacts,  never  made  DXCC* 
never  made  BPL  (may  not  even  know 
whal  it  ts).  never  been  a  ham  ctub  pre^ 
dent  or  organized  a  ham  test,  never 
flown  a  plane  or  been  up  m  a  t>a1loon. 
probably  never  skied  or  dived,  and  so 
on.  The  reasonable  man  not  only 
doesn't  contribute  to  progress,  he  gen- 
eraily  resists  it,  but  not  vigorous- 
ly. .  as  that  would  call  for  an  actual 
commitment. 

The  American  educational  System  is 
a  mess,  Vou  it  now  that.  You've  proba- 
bly been  grumbFing  about  it.  Have  you 
done  anything?  Have  you  read  much 
atMut  it  to  find  out  what's  gone  wrong? 
Have  you  tieen  taping  the  excellent  TV 
documentaries  on  the  subject?  Now, 
more  important,  once  you  understand 
the  problems  and  some  proven  solu- 
tions, are  you  vc^unteermg  for  your  to* 
cat  school  board  lo  help  make  some 
changes? 

You  may  believe  that  ham  clubs  in 
your  local  schools  would  help  young- 
sters  develop  an  interest  in  science 
and  high-tech  careers,  but  unless  you 


I  get  out  the  mop  and  see  what  I  can  do 
to  clean  up  the  mess. 

When  someone  has  a  rotten  signal  I 
do  my  best  to  politeiy  lei  'em  knom. 
When  someone  as  Sousing  up  the  band 
wrth  bad  language  or  iammrng,  I  speak 
up,  doing  my  best  to  keep  my 
cool  which  isn't  easy  at  times.  And 
when  I  come  across  outstanding  prob- 
lems  such  as  KV4FZ  and  K1MAN 
present^  I  write,  hoping  you'll  take 
some  initiative. 

The  reasonabie  man  would  never 
consider  running  for  ARRL  director. 
The  reasonable  man  has  adapted  to 
the  way  things  are,  either  by  putting  up 
with  them  or  turnmg  away  and  ignoring 
em. 

tf  you  read,  perhaps  you've  read  Hit 
MBfj,  the  story  of  how  The  Mob  has 
taken  over  control  of  the  music  busi- 
ness. If  I  can  find  some  unreasonable 
people  to  help  me,  Tve  got  a  sneaky 
ptan  to  elbow  The  Mob  back  out  again. 
Tm  already  about  10%  aking  with  this 
guerrilla  action,  so  I'm  doing  some- 
thing. 

How  about  helping  to  keep  our  coun* 
try  in  better  touch  with  the  iatest  in  high 


tech  developments,  most  of  which  are 
happening  in  Japan.  .  and  which, 
oddly  enough,  the  Japanese  resist 
sharing?  I  came  up  with  a  beayt  of  a 
solution  to  this  one .  .  and  planted  the 
seed  in  exactly  the  right  place  for  opt^ 
mum  growth.  I  know  that  reasonable 
readers  are  tired  of  me  blowing  my 
horn  about  all  ttta  things  IVe  done.  But 
I  find  that  unless  I  can  prove  that  it's 
actually  possible  tor  someone  to  do 
things,  reasonable  men  convince 
themselves  that  it's  beyond  them. 

When  I  explain  how  easy  it  is  to  make 
money  I  get  jealousy  and  hate  from 
reasonable  men .  .  .and  hey,  how  can  1 
get  a  piece  of  the  action,  from  unrea- 
sonable men  When  I  suggest  that  all  i! 
will  take  is  a  few  unreasonable  hams  to 
run  tor  AHRL  directors  and  bring  the 
League  into  the  '90s.  I  get  a  mixture  of 
apathy  and  hate.  The  reasonable  man 
says  Tm  trying  to  change  things  and 
that's  bad.  The  unreasonable  man 
says.  ■  Hmmm,  who  do  I  know  who 
would  make  a  good  director  and  help 
get  us  out  of  the  mess  we're  »n?" 

So  yes  I  while  reasonable  men  were 
rag^chewing  on  75m  ^  I  was  out  there  on 
an  icy  New  Hampshire  mountain  top* 
making  contacts  with  seven  states  on 
10  GHz,  And  while  the  reasonable 
hams  were  fighting  pileups  to  get 
through  to  me,  I  was  operating  from  JY, 
524,  5W4.  7PB.  3W6.  FPS,  F08.  FK8. 
9N,  3M6,  9M8.  etc.  And  Ous  was  oper- 
ating from  Western  Africa.  ArnJ  Uoyd 
and  Iris  Oolvin  from  everywhere  else  in 
the  worid. 

What  were  reasonable  hams  doing 
when  I  was  building  RTTY,  NBFM,  and 
SSB  equipment  .  and  experimenting 
with  SSTV,  moon t>Oy nee,  aurora*  10 
GHz?  What  ware  they  doing  while  I  was 
winning  Sweepstakes.  DX  and  VHF 
contests?  Sure.  Tve  worked  about  350 
countries  and  rag-chewed  with  tens  of 
thousands  of  reasonable  hams.  Out  is 
the  reasonable  man  irritated  with  me 
blowing  my  horn  about  all  that,  or  be- 
cause he's  had  the  same  opportunities 
I  had  and  he  has  nover  done  anything? 

Vm  writing  thts  because  the  world 
needs  more  unreasonable  men.  Can 
reasonable  men  be  blasted  out  of  the 
herd  with  logic?  It's  not  safe  tieing  un- 
reasonable,  so  perftaps  not.  You  have 
to  think.  You  have  to  read  and  learn 
You  have  to  take  chances!  And  you 
have  to  face  the  multitudes  of  reason- 
able men  who  will  resist  you  every  inch 
of  the  way. 

WARC-^92 

I  got  a  letter  from  the  League  listing  a 
whoie  bunch  of  ways  amateur  radio 
looks  like  it  could  get  badly  hurt  at  the 
comjng  WARC-  This  was  accompanied 
with  a  request  for  a  donation  You  can 
imagine  what  a  tough  lime  I  had  not 
reaching  for  my  check  book! 

Of  course,  having  participated  as  an 
official  WARC  delegate  in  Geneva,  i 
knew  that  by  conference  tinve  the  dele- 
gates from  the  other  countries  would 
have  their  positions  ^st  in  concrete, 
giving  them  very  little  room  to  maneu- 
ver. The  time  tor  WARC  work  is  right 
now»  not  two  years  from  now.  after  it's 

Continued  on  page  73 
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TS-140S/ 


680S 


HF  transceiver  with  general 
coverage  receiver. 

Compact,  easy-to-use,  full  of  oper- 
ating enhancements,  and  feature 
packed.  These  words  describe  the 
new  TS-t40S  HF  transceiver.  Setting 
the  pace  once  again,  Kenwood  Intro* 
duces  new  innovatfons  in  the  world 
of  'look-alike"  transceivers! 

•  Covers  all  HF  Amateur  bands 
with  100  W  output.  General  cover* 
age  receiver  tunes  from  50  kHz  to 

35  M  H  2  ^  (Recervef  specsrtica  fions  qua  ra/T*e#d 

fmmsookHz  to 30  MHz.}  Modifiable  for  HF 

MARS  operation.  (Pemiit  r^mjirmi) 

•  All  modes  buiit-in.  LSB,  USB.  CW 
FMandAM. 

•  Superior  receiver  dynamic  range 

Kenwood  DynaMix"  high  sensitivity  ^ 
direct  mixing  system  ensures  true 
102  dB  receiver  dynamic  range. 

•  New  Feature!  Programmable  band 
marker.  Useful  for  stayfng  within  the 
limits  of  your  ham  ficense.  For  con- 
testers,  program  in  the  suggested 
frequencies  to  prevent  QRM  to 
non-participants,  ■  , 


I 


I 


Famous  Kenwood  interference 
reducing  circuitsJF  shift,  dual  noise 
blankers,  RIT,  RF  attenuator,  select- 
able  AGC.  and  FM  squelch. 
MXH/VFO  CH  sub-dial,  10  kHz  step 
tuning  for  quick  QSY  at  VFO  mode, 
and  UP/DOWN  memory  channel 
for  easy  operation. 

31  memory  channels.  Store  fre- 
quency, mode  and  CW  wide/narrow 
selection.  Split  frequencies  may  be 
stored  in  10  channels  for  repeater 
operation. 
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All-mode  nnultf-bander 

5m  (50-54  MHz)  10  W  Output  plus  all  HF 

Amateur  bards  (100  W  output). 

Extended  6m  receiver  frequency  range  45  MHz 

lo  60  MHz.  specs,  guaranteed  from  50  to  54  MHz 
•  Same  functions  of  lheTS'l40S  except  optional 

VOX  (VOX-4  required  for  VOX  operation)- 
'  Pfeamplifier  for  6  ar>d  10  meter  band. 


'I         •! 


>  Selectable  full  (QSK)  or  semi 
break-in  CW. 

•  RF  power  output  control. 

•  AMTOR/PACKET  compatible! 
BuiltHn  VOX  circuit. 

'  MC-43S  UP/DOWN  mic.  included. 

Optional  Accessories: 

AT-130  compact  antenna  tuner 

•  AT-250  automatic  antenna  tuner 

•  HS-5/HS-6  headphones 

•  IF-232C/IF--10C  computer  interface 

•  MA-5/VP-1  HF  mobile  antenna 

<5  bands)*  MB-430  mobile  bracket 

•  MC-43S  extra  UP/DOWN  hand  mia 

•  MC-5S  (8'pin)  goose  neck  mobile  mic. 
MC-60A/MC-80/MC-85  disk  mics, 

•  PG-2S  extra  DC  cable  ^  PS-430 
power  supply  •  SP-41/SP-50B  mobile 
speakers  •  SP-430  external  speaker 
*  SW-2100  SW^R/power  meter 

•  TL-922A  2  kW  PEP  linear  amplifier 
(not  for  C W  QSK)  ♦  TU-8  CTCSS  tone 
unit  •  YG-455C-1  500  Hz  deluxe  CW 
filter,  YK-455C-1  New  500  Hz  CW  filter 

KENWOOD  U,S.A.  CORPORATION 

COMMUNICATIONS  &TEST EQUIPMENT  GROUP 

Pn  BOX  22745, 2201  E.  Dominguez  Street 
Lonq  Beach.  CA  90801-5745 

KENWOOD  ELECTRONICS  CANADA  INC. 
RO  BOX  1075. 959  Gana  Court 
Mississauga.  Ontarro.  Canada  L4T  402 

KENWOOD 
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TM-941A 


TRl-BAND  FM  Transceiver 

Kenwood  brings  you  yet  another 
breakthrough -the  TM-941ATfli- 
BAND  FM  TRANSCEIVER,  Now  you 
can  operate  on  fhree  bands  - 144, 
450,  or  1200  MHz  — with  one  radiof 
This  rig  even  gives  you  full  duplex, 
cross-band,  triple-band  repeat! 

•  High  power  output 

50  W  on  144  MHz,  35  W  on  450  MHz, 
and  10  W  on  1200  MHz.  (Selectable 
low  power:  5  and  10  W,  1 W  on 

1200  MHz.) 

•  Wide  band  receiver  coverage. 

118-174,438-450(400-475  after 
modification),  1240-1300  (1210-1330 
after  modification)  MHz.  TXon 
Amateur  bands  only.  Modifiable  for 
MARS/CAR  Permits  required. 

•  CTCSS  encode/decode  built-in. 

38  sub-tones  selectable  from  the 
front  panel. 

•  Cross-band  repeat  function. 
Selectable  single  or  dual  input!  Off- 
set function  on  output,  allows  sim- 
plex to  repeater  repeat! 


•Simultaneous  trl-band  receive. 
Individual  volume  and  squelch  con- 
trols help  you  "sort  out"  the  signals. 

•  Detachable  front  panel. 

Use  the  optional  PG-4Kor  PG-4Lto 
mount  the  front  panel  remotely. 

•  Selective  calHng  option  (DTU-2). 
Selectively  call  a  single  station.or  call 
a  group  with  DTMF  tonea 

•303  memory  channels. 
Store  everything  you  need  for  effi- 
cient operation.  All  channels  allow 
you  to  store  "odd  split"  repeaters. 

•Versatile  scanning  functions. 
Band  scan,  memory  scan  and  pro- 
grammed scan  With  carrier  or  time 
operated  stop, 

•NEW!  Auto  memory  scan. 
Automatically  memorizes  a  busy  fre- 
quency while  scanning  the  band! 

•  Automatic  repeater  offset  on  2  m< 

Plus  or  minus  600  kHz  for  144  MHz, 
±5  MHz  on  450  MHz,  and  ±12  or 
20  MHz  for  1200  MHz.  (Manual  offset 
for  450  and  1200  MHz.) 

•  Fixed  detect  output* 
For  packet  operators' 

•  Multi-function  DTMF  mic  supplied. 

•  Auto  power  off  and  tlme*0ut  timer. 


•  4-8tep  dimmer  control 
Selectable  4-step  dimmer  control 

•  Three  separate  antenna 
and  speaker  connectors. 

For  maximum  performance. 

Optional  Accessories: 

•  DTU'2  Digital  paging  (DTMF)  unit 

•  PG-4K,  PG-4L  Front  panel  cable 
kits  •  MC-45  Multi  function  mia 

•  MB-11  Extra  mounting  bracket 

•  SP'-41,  SP-50B  External  mobile 
speakers  •  PG-3B  DC  tine  noise  filter 

•  PS'430  Power  supply  «  PG-2N  DC 
power  cable. 

Com0me  service  m^ntssls  am  awaifabte  ^r  alt  Kenwood 
tr^fiscefv^fS  and  most  accessories. 
Specifications^  features,  etra  prices  am  su&itBct  io  change 
without  notice  or  obflga^tian. 

KENWOOD  U.S.A.  CORPORATION 

COMMUNICATIONS  &TEST  EQUIPMENT  GROUP 
RO,  BOX  22745.  2201  E.  Domhguez  Street 
Long  Beach,  CA  90801-5745 

KENWOOD  ELECTRONICS  CANADA  INC, 
P,0.  BOX  1075, 959  Gana  Court 
Mississauga^  Qntarb,  Canada  L4T  4C2 

KENWOOD 
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BABF  Members  Cited 

Several  BARF  members  have  been  cfted 
for  violating  Section  97, 101(d)  of  the  FCC 
rules — causing  wiliful  and  maiicfous  interfer 
ence  to  the  communications  of  amateurs.  The 
names  of  all  members  receiving  "Notices  of 
Violaiions"  and  '^Notices  of  Apparent  Uabili' 
ly"  from  the  FCC  are  unknown  at  present. 
Herbert  L.  Schoenbohm  KV4F2  is  the  person 
mos(  amateurs  name  as  the  cause  of  the 
mounting  20  meter  controversy. 

Two  decades  ago  Schoenbohm  was  a  hero 
among  radio  amateurs  for  his  public  stand 
against  abuses  by  wealthy  yachtsmen  who 
openly  used  the  15,  20,  and  40  meter  bands 
for  business  phone  patching.  Due  to  his  ef- 
forts, within  a  year  virtyally  afl  the  violators 
were  off  the  air. 

Unfortunately,  he  later  expanded  his  canrv 
paign,  forming  the  Better  Amateur  Radio  Fed- 
eration (BARF)  as  a  net  to  counter  the  activr- 
ties  of  nearly  all  established  service  nets  and 
international  phone  patching- 
Other  BARF  members  who  have  been  fined 
include  Richard  K.  Eastman  N5FX  and 
William  Terhll  K2BFI  (SI, 000  each).  Cited,  but 
not  fined,  were  Harold  D.  Case  WD4PZT  and 
William  Pike  NODCP.  Last  September,  the 
FCC  began  preparing  an  in-depth  "Public  No- 
tice'* on  the  matter.  From  the  W&slfink  Report, 
Number  584. 


Hams  in  Action 


Last  August,  Tomah,  Wisconsin,  was  tilt 
by  severe  ttiunderstonns  and  flooded  by 
more  than  eight  inches  of  rain  in  less  than 
tttree  hours.  The  coordinator  of  the  Monroe 
County  Emergency  Government  in  Tomah 
contacted  Mark  Loether  K89EBX  lo  recfuest 
the  assistance  of  the  Tomah  Regional  Re- 
peater Group.  The  Monroe  County  ARES 
went  promptly  into  action,  helping  with  evacu- 
ation and  establishing  radio  communication. 

As  more  people  were  evacuated  from  their 
homes  on  the  morning  of  the  18lh,  Richard 
KoeberniCk  KA9ZZK  and  Jason  Sweeney 
N9GNA  established  intitial  communications 
between  theTomahRed  Cross  at  evacuation 
centers  and  the  LaCrosse  Red  Cross  office. 
Later,  Mike  Warnock  WN9P  arrived  from 
Sparta  to  relieve  them  when  their  own  homes 
became  endangered. 

Bill  Bastain  N9B0E  manned  the  local 
Tomah  Weather  Radar  as  more  rain  threat- 
ened the  community.  Dave  Arnold  NfflCUO 
from  Necedah  arrived  that  afternoon  to 
provide  additional  support  and  relief,  and  that 
evening  Clide  Downing  N9KAK  from  the  Wis- 
consin RapidsAAfood  County  Amateur  Radio 
Service  came  with  fourteen  more  amateur 
radio  operators. 


On  Sunday,  local  operators  Allen  Bell 
KA9PSL  and  Ken  Teclaw  N9GXP  stayed  on 
duty  and  maintained  communications  be- 
tween the  emergency  government  and  the 
Red  Cross.  From  the  Tomah  Regionai 
Repeater  Group. 


Caiiing  the  USSR 

Net  Manager  Glen  Baxter  K1  MAN  of  the 

International  Amateur  Radio  Network  ac- 
knowledged on  the  air  August  22  that  he  re- 
ceived a  Notice  of  Rules  Violation  from  the 
FCC  for  running  a  phone  patch  to  the  Soviet 
Union,  a  nation  with  whom  the  United  States 
has  no  third  party  agreement.  According  to 
Baxter,  his  organization  was  trying  to  promote 
international  good  will  by  helping  a  Soviet  ex- 
change student  make  contact  with  home*  and 
the  operator  in  the  USSR  thought  it  was  legal 
on  his  end- 
Baxter  says  that  he  notified  the  FCC  moni- 
toring station  that  until  a  third  party  agreement 
is  in  force  between  the  two  countries,  he  will 
refrain  from  such  activity.  The  FCC  station 
apparently  accepted  his  explanation;  Baxter 
says  he  received  a  FAX  from  them  and  it  ap- 
pears that  the  matter  is  closed.  The  FCC  in 
Washington,  however,  has  the  right  to  review 
the  decision  and  the  option  to  take  punitive 
action.  From  the  Westfink  Report,  Number 
5B4. 


SABEX  Packet  Hhils 

Be  sure  to  use  the  right  callslgn  when  you 
try  to  connect  to  SAREX.  Tom  Clarit  W3iWI 
reports  that  both  Ihe  HK21  ROBOT  TNC  and 
the  software  for  the  GRID  laptop  computer 
have  the  calls  defaulted  to  WA4SIR  (SSID  =^d), 
not  WA4SIR-1 .  The  call  WA4SIR .  belonging  to 
astronomer  Ron  Parise,  should  be  used  un- 
less for  some  unanticipated  reason,  the  de- 
faults are  overridden.  Tom  says  the  best  ad- 
vice is  for  you  to  monitor  the  downlink  signals 
from  STS'35  and  use  the  call  you  see  on  the 
downlink.  The  ROBOT  TNC  code  uses  onty 
one  SSID  at  a  time. 

The  SAREX  handheld  cannol  receive  when 
It's  transmitting.  Do  not  run  full  duplex  on  the 
ground!  Leave  your  TNC  in  half-duplex  mode 
with  CD  active,  just  as  you  would  for  normal 
VHF  packet  operations. 

Be  careful  with  your  TNC's  timers.  DWAIT 
(How  soon  do  I  transmit?)  and  FRACK  (Then 
how  long  do  I  wait?).  Try  to  pick  a  DWAiT 
nobody  else  is  using,  and  set  FRACK  for  at 
least  three  seconds  so  Ihat  you  won't  transmit 
when  the  ROBOT'S  FUDtimer  (listenmg  be- 
fore transmitting)  decides  it's  time  lo  transmit. 
From  W3fWi  via  AMSAT  News  Service,  and 
Westtink  Report. 


Operation  "Desert 
SWeld" 

Do  you  want  lo  listen  in  on  the  Middle 
East? 

Try  these  times  and  frequencies  (kHz): 

Ci20Q-03eOZ  Radio  Caim  9475, 9675 

0300-03502  Radio  Bagmjad  1fS30 

03CKM)4OOZ  Voce  of  Tuh>tey.  Ankara   9445 p  17860 

0300-04002  Unjred  Arab  Emirates       13675. 15400, 

15435 
0300-041 52  Kol  Israel  9435, 1 1605, 

12077  J  5640 
20OO^220OZ  Radio  Baghdad  1 3660 

"Tokyo  Rose"  broadcast  lo  our  troops  are 
on  11860  at  1O0O-1200Z,  1600-1800Z,  and 
2000-22002,  but  propagation  may  not  be 
good.  (DX  packetcluster  message  by  K5KJ 
and  W5USM;  courtesy  AD5I.) 

U.S.  Airbase  in  Insulic,  Turkey:  6.738, 
11.176, 13,21 4  (courtesy  AJ9S). 

British  Forces  Broadcasting  Service  to 
Saudi  Arabia:  7125,  9640.  13745,  15205, 
1 7695.  21 735  (courtesy  K5KQG). 

From  The  Parking  Ticket,  #2322. 


Wlcfowave  Confefcnce 

On  January  30, 1$d1 ,  the  Colorado  Front 

Range  Microwave  Society  is  sponsoring  Ihe 
Microwave  Update  Conference  at  Denver,  By 
providing  an  informal  forum  for  exchanging 
ideas,  designs,  and  operational  experience  at 
frequencies  above  900  MHz.  the  conference 
intends  to  serve  the  needs  of  the  amateur 
microwave  community. 

All  radio  amateurs  are  invited  to  submit 
talks  and  papers.  Presentations  may  range 
from  15  to  45  minutes  long  They  should 
stress  practical  applications  on  all  aspects  of 
microwave  operation. 

A  collection  of  presentations  wi!l  be  pub- 
lished. Final  versions  of  the  material  should  be 
ready  by  November  15,  1990.  If  interested, 
contact  Don  Lund  WAOIQN  at  P.O.  Box  1664, 
Boulder  CO  80306.  /We  regret  that  we  were 
unabfe  to  put  this  notice  in  the  October  issue, 
but  same  of  you  witt  surety  be  interested  in 
attending  ihe  conference,  and  others  may 
have  a  finished  manuscript  on  hand  ready  for 
submission.} 


TNX. . . 


. .  ,to  all  our  contributors.  You  can  reach 
us  by  phone  at  (603)  525-4201  or  by  maif  at  73 
fi^agazine.  Forest  Rd.,  Hancock  NH  03449; 
and  by  e-mail  on  CompuServe  ppn 
70310,775,  MCI  Marl  "WGEPUB'  and  the  73 
BBS  at  (603)  525-4438  (300-2400  bps).  B 
data  bits,  no  parity,  one  stop  bit. 


I 
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Nufnb€f  4  on  your  Feedback  card 


73  Review 


by  David  Cassidy  NIGPH 


MAX  System  Ground 
Plane  Antennas 

A  quality,  low-cost  alternative  to  the 
or  ''coat  hanger  special. " 


CeHuiar  Security  Group 

4  Gening  Road 

Gloucester  MA  01930 

(508)  28 1 -0892 

Prfce  Class:  $30 


Is  there  a  Technician  class  or  higher  ama- 
teur  who  has  not  buitt  a  2  meler  quarter^ 
wave  grouncl^plane  antenna?  If  you  haven*t 
built  one.  here's  Ihe  formula:  First,  cut  a  cou- 
ple of  wire  coal  hangers  into  five  pieces,  each 
19  inches  long,  Scrape  the  coaling  down  to 
the  bare  metal,  then  solder  one  piece  to  the 
center  of  an  30-239  for  the  radiating  element. 
Solder  the  remaining  four  pieces  to  the  cor- 
ners of  the  SO-239  at  a  45  degree  angle.  Trim 
for  lowest  SWR  and  you're  all  set!  I've  been 
using  this  exact  version,  held  to  the  roof  with 
tour  roofing  tacks,  for  local  repeaters  and  2 
meter  packet. 

The  MAX  System 

A  company  called  Cellular  Security  Group 
has  taken  this  antenna  (which  they  admit 
comes  directly  from  The  ARRL  Handbook) 
and  named  it  the  "MAX  System/'  These  an- 
tennas are  available  as  the  MAX  146  for  2 
maters,  the  Max  220  for  220  MHz,  and  the 
diminutive  MAX  440  for  440  MHz.  For  only 
S29.95,  including  free  shipping  and  a  money- 
back  guarantee,  this  may  be  Ihe  year's  best 
bargain  in  ham  radio! 

Tfie  antenna  comes  fully  assembled,  all  rn 
one  piece.  II  looks  like  any  other  quarter*wav© 
ground-plane  except  for  one  important  differ- 
ence: the  quality  of  construction  is  outstand* 
Ing.  The  elements  are  stainless  steel,  the  sol- 
dering is  first  rate,  and  it's  all  protected  from 
the  weather  by  a  PVC  endcap,  A  six-inch  ex- 
tension tube  comes  standard,  and  a  38-inch 
tube  is  available  for  $5.  You  can  also  order 
your  antenna  with  an  N -connector  (recom- 
mended for  440).  Run  some  coax  up  the  tube, 
connect,  fit  the  antenna  onto  the  tut>e  and 
mount  it  any  way  you  like:  on  the  side  of  a 
tower,  al  the  peak  of  your  roof,  hanging  oft  of  a 
convenienl  pine  tree,  etc.  I've  got  the  thirty- 
eight  inch  extension  taped  securely  to  a  10^ 
foot  Fiberglas™  pole,  which  is  in  turn  pushed 
into  the  ground,  A  semi-permanent  installa* 
tion  at  best  (with  the  extra  three  feel  the  anten^ 
na  is  about  12  feet  above  ground  level),  but  it 
works  great  and  that's  what  counts. 

How  well  does  the  MAX  146  work?  If  s  not 
going  to  give  you  the  gain  of  a  beam,  and 
refreshingly,  the  company  doesn't  claim  any 
extraordinary  and  unbelievable  performancev 
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The  SWR  is  below  1.4:1  across  the  entire  2 
meter  band. 

In  a  direct  comparison  test  t^etween  my 
homemade  "Coat  Hanger  Special"  and  the 
MAX  146.  the  Max  146  wins  hands  down. 
Even  though  my  home-brew  quarter-wave  is 
on  top  of  the  roof  (35-40  feet)  and  the  Max  1 46 
is  only  12  feet  above  the  ground ^  the  Max  146 
gets  me  conriecied  to  packet  nodes  that  my 
home-brew  antenna  can't.  A  repeater  about 
40  miles  away  gives  an  S7  reading  on  my 
home-brew  antenna.  When  the  same  radio  is 
connected  to  the  Max  146, 1  get  a  fo^l  meter 
reading.  This  simple  comparison  may  say 
more  atxiut  my  construe- 
tion  abilities  than  I'd  tike 
to  admit,  byt  ihe  point  is 
made.  The  Max  146  is  a 
quality  antenna  that  does 
exactly  what  it  is  sup- 
posed to  do:  give  the  best 
performance  possible  in 
a  low-cost  antenna. 

The  Max  440  has  the 
same  quality  construc- 
tion, plus  the  added  ben- 
efit of  its  small  size.  You 
can  attach  tt  directly  to 
youf  HT!  H  would  take 
some  contortions  to 
make  it  comfortable  to 
wear  on  your  belt,  but  the 
performance  benefit  over 
a  rubber  duckie  makes  it 
worth  the  inconvenience 
of  carrying  your  radio. 
You  could  always  run 
some  coax  from  your  HT 
and  mount  the  Max  440 
on  your  hat.  That  should 
get  you  noticed  at  the 
next  hamfest! 

The  only  problem  I 
have  with  the  Max  Sys- 
tem antennas  is  more  of  a 
syggestion  than  a  "prob- 
lem." When  first  looking 
at  the  antennas,  my  initial 
thought  was  that  they 
would  make  great  camp- 
mg/backpacking  anten- 


nas. Then  I  realized  that  the  elements  are 
penmanentfy  soldered  to  the  connector,  I  think 
that  Cellular  Securities  Group  would  have  a 
whole  new  market  for  these  little  beauties  if 
It^y  somehow  made  the  ground-piane  ele- 
ments removable.  Perhaps  a  banana  jack/ 
plug  arrangement  would  work.  They  could 
even  offer  a  separate  portable  model.  If  the 
quality  were  the  same  as  the  current  models,  I 
know  they'd  have  a  winner. 


David  Cassidy  NIGPH  is  the  associate  puth 
Usher  of  73  Amateur  Radio  Today.  Contact 
him  %  73, 


Photo  A.  Cettutar  Security  Group 's  MAX- 146. 


NewFL-4UHF 
Helical  Resonators 

Installed  in  Receiver 
QrFL-4H  Preselector  Unit 


Spectrum  Repeater/Link 

High  Perfomiance  Boards  &  Sub-AssemUies 


These    are    professional    ''Commercial    Grade"    Units— Designed    for 
Extreme  Environments  (-30  to  60''  C.)  Ail  Equipment  Assembled  &  Tested. 

FonOM,  2M,  220  MHz,  &  440  MHz 

ID250A  CW  ID 
&  Audio  Mixer  Board 

•Improved!  Mow  includes  "audio  mute** 
circuit  and  "Emergency  Power  ID '' 
option. 

*4  input    AF  Mix&r  &  Local  Mic.  amp. 
•PROM  Memory— 250  bitsychannel, 
•Up  to  4  different  ID  channels! 
•Many  other  features.  Factory  programmed. 


COH/IPLETE  SHIELDED  RCVR,  ASSY- 
VHF  &  UHF  Receiver  Boards 
SCR200A-VHF  SCR450A-UHF 

•  Totaity  Advanced  Design! 

•8  Pole  Front  End  FItr.  +  wide  dynamic  range- 
Reduces  Overload  ^  Spurious  Resp.  &  tntermod. 

•Sens.  0.25  nV/T2dB  SINADtyp. 

•SeL-6dB@  ±6.5KHz.-130dB@  ±30 KHz.  (8  Pole 
Crystal  +  4  Pole  Ceramic  FJire. 

•  Z  Meter',  Dfscriminator  &  Deviation  Mtr.  Outputs! 
•Exc.  audio  quality!  Fast  squelch!  w/0.00G5%  Crys- 

taK  {''Super Sharp" if  F!tr.  afso avaii.) 

•  Newt  30  KHz  B.  W.  IF  Finer 
for  High  Speed  Packet. 

Compiete  Receiver  Assemblies 

•Rcvr,  Board  mounted  in  shielded  housing. 
•Completely  assembled   &   tested.   w/FT,   caps, 

S0239  conn. 
•As  used  in  the  SCR  1000.  Ready  to  drop  into  your 

system! 
•UHF  Rcvr,  Assy.  Now  Available  w/Super  Sharp  FL- 

4  Helical  Resonators.  Greatly  reduces  IM  &  ''out  of 

band"  interference! 


FL.4H 


Receiver  Front-End  Preselectors 

•FL-G:  W\  Q  Resonators  with  Lo-Noise  Transistor 
Amp  (2M  or  220  MHz) 

•FL-4H:  4HI  O  Helical  Resonators  &  Lo-Noise  Tr> 
Amp.  in  shielded  housing.  (420-470  MHz) 

•Provides  tremendous  rejection  of  ''out-of- 
bsncf''  signals  w^out  the  usual  toss!  Can  often  be 
used  instead  of  iarge  expensive  cavity  filters. 

•Extremely  helpful  at  sites  with  many  nearby  trans- 
mitters to  "filter-out"  these  out-of-band  signals. 


Call  or  Write  for 
Data  Sheets 


CTC100  Rptr.  COR  Timer/Control  Bd. 

•Complete  solid  state  control  for  rptr.  COR /'Hang" 
Timer,  "TimeOut"  Timer,  TX  local  &  remote  Shut- 
down/Reset, etc. 

•Includes  inputs  &  outputs  for  panel  controls  S 
famps. 


Power  Supply  Boards 

•SCP12  12VDC@0.3AMAX.0UT. 
•  SCP512  12VDC  @  1A&  5VDC  @  0.4Aoyt 
(1.1  A  total  max.  out.) 


Plug-m 
Coding  Card 


TTC300  TOUCH  TONE  CONTROLLER 

•High  performance,  Super  versatile  design.  To  con- 
trol any  ON/OFF  Function  at  a  remote  site  via  DTMF 
Radio  Link. 

•Uses  new  high  quality  Xtal  ConlroNed  Decoder  IC, 
w/high  immunity  to  falsing 

•Decodes  all  16  digits 

•3  ON/OFF  Functions  per  Main  Card.  Easily  expand- 
able to  any  no.  of  functions  w/Expansion  Cards. 

•Codes  quickly  field  programmable  via  plug-in  Cod- 
ing Cards^  Many  unique  S^digit  codes  available.  Not 
basically  1 -digit  as  with  competitive  units. 

•Latched  or  pulsed  outputs. 

•Transistor  Switch  outputs  can  dtrectly  trigger  solid 
state  circuttry  or  relays,  etc.  for  any  type  of  control 
function. 

•  Low  Power  Consumption  CMOS  Te<;hnology. 
5VDC  Input.  Gold-plated  connectors. 
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SCP30  HEAVY  DUTY  30  AMP 
RACK  MT.  POWER  SUPPLY 

•  13.8  VDG  out.  1 15^230  in,  50/60  Hz. 

•  30A  @  70%  duty,  25A  @  100%  duty. 

•  Massive  30  lb.  Transformer  &  Neat  Sinks. 


SCT410B 
Transmitter  Assy. 

SCT1 1 0  VHF  Xmtr/Exclter  Board 

*10  Wts.  Output.  100%  Duty  Cyctel 

•Withstands  High  VSWR 

•True  FM  for  exc,  audio  quality 

•Designed  specificiafly  for  continuous  rptr,  service. 

Very  low  in  "white  noise/* 
•Spurious-  75  dB.  Harmonics -60  dS. 
•With  .0005%  precision  grade  xtaL 
•BA-30  30  Wt.  Amp  board  &  Heat  sink,  3  sec.  LP 

filler  &  reU  pwr.  sensor. 
•BA75  75  Wt,  unit  also  avaMable 

SCT110  Transmitter  Assembly 

•SCT1 10  mounted  in  shielded  housing 
•Same  as  used  on  SCR  1000  &  2000X 
•Completely  assmbld.  w/F,T.  caps,  S0239  conn. 
•10. 30,  or  75  Wt.  unit. 

SCT  41  OB  UHF  Transmitter  Bd.  or  Assy. 

•Similar  to SCT1 10,  lOWts.  nom. 
•includes  "'on  board"  prot>ortionai  Xtaf 

OscJOven  circuitry  for  very  high  stability! 
•BA-40  40W.  U  HF  AMP,  BP.  &  HEAT  SINK 


SCAP  Autopatch  Board 

•Provides  all  basic  autopatch  functions 
•Secure  3  Digit  Access;  1  Aux  On-Off  function.  Audio 
AGC;  Built-in  timers;  etc.  Beautifd  Audiol 
•0/1  inhibit  bd.  also  available 
•Write/call  for  delaifs  and  a  data  sheet 

RPCM  Board 

•Used  w/SCAP  board  to  provide  "Reverse  Patch" 
and  Land-Line  Control  of  Repeater 
•Includes  land-line  "answering"  circuitry 

Lightning  Arrester  For  Autopatcii 

•Gas  Discharge  Tube  shunts  phone  line  surges  to 

ground 

•Handles  up  to  40,000  Amps! 
•The  Best  device  availalite  to  protect  Autopatch 

equipment  from  lightning  damage. 


SPECTRUM  COMmmCATIONS  CORP. 

1055  W.  Germantown  Pk,  89  •  Norristown,  PA  19403  •  (215)  631-1710  •  Fax:  (215)  631-5017  •  Telex:  846-21 1 
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The  Morse  Machine 
MM-3  Keyer 

The  Morse  Machine  has  all  the  features 
you  need  in  a  memory  keyer,  including 
2  to  99  WPM  speed  selection  and  over 
8,000  characters  of  soft-partitioned 
memory.  Twenty  memories  store  your 
messages,., as  short  or  as  iong  as  you 
like.  Memory  can  be  expanded  to 
36,000  cinaracters.  Ali  memory  is  backed 
up  by  an  internal  lithium  battery. 

Comprehensive  Morse  training  facilities 
are  buitt-tn.  A  Proficiency  Trainer  for 
random  code  group  practice.  A  Randoin 
Word  Generator  which  generates  four- 
better  words  and  A  QSO  Simulator  which 
allows  you  to  call  stations,  answer  a  CQ 
or  listen  to  realistic  on -the -air  QSO's. 

The  MM-3  also  features  automatic 
sehat  number  insertion  and  increment- 
ing in  any  memory  message.  Use  the 
front  panel  knob  to  adjust  your  sending 
speed  or  enter  a  precise  speed  with  the 
keypad,  toggling  between  the  two  at  any 
time.  Exchanges  can  be  expedited  by 
having  parts  of  your  message  sent  at  a 
higher  speed.  You  can  even  add  remote 
switches  for  four  of  the  memories  to  send 
your  response  or  call  CQ.  The  MM-3  can 
also  be  programmed  for  automatic  beacon 
use.  The  RS'232  compatible  serial  I/O 
port  provides  computer  control  of  the 
MM-3  and  monitoring  of  the  Morse 
training  features. 


" 
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PK-88 

Packet  Radio  TNC 

Unique  operating  features  with  a 
proven  hardware  and  software  design 
make  AEA's  PK-8a  your  best  choice  in 
packet  radio-now  with  MailDrop,  an 
8KByte  efficient  personal  Mailbox.  The 
PK-88  also  allows  multiple  single  frequency 
QSO's,  digipeating  and  networking.  If s  a 
superb  value,  packed  with  all  the  most 
needed  packet  radio  features  such  as 
direct  interface  capability  with  NET/ROM 
and  TCP/IP.  In  addition  to  all  the  fea- 
tures of  a  "standard"  TNC,  the  PK-BQ 
offers  features  not  found  in  any  other 
TNC: 

•  WHYNOT  command  -  Shows  reasons 
why  some  received  packets  are  not 
displayed. 

•  "Packet  Dump  Suppression" 

-  Prevents  dumping  unsent 
packets  on  the  radio  channel  when 
the  link  fails. 

•  CUSTOM  Command  -  Allows  limited 
PK-8S  customization  for  non-standard 
appiicattons. 

•  Enhanced  MBX  command- 
Permits  display  of  the  data  in 

I-  and  Ul-frames,  without  packet 
headers  and  without  packet  headers 
or  retried  frames. 

•  Enhanced  MPROTO  command 

-  Suppresses  display  of  non-  ASCII 
packets  from  Level  Three  switches 
and  network  nodes. 
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PK-232MBX  Multi-Mode 
Data  Controller 

With  over  40.000  units  sold  worldwide, 
the  PK  232MBX  is  the  world^S  leading 
multi-mode  data  controller.  Combining 
all  amateur  data  communication  modes  in 
one  comprehensive  unit,  the  PK-232MBX 
offers  Morse  Code,  Baudot,  ASCII, 
AMTOR/SITOR  476  and  625,  HF  and 
VHP  Packet.  WE  FAX  receive  and  trans- 
mil,  TDM,  as  well  as  commercial  standard 
NAVTEX  automated  marine  information 
services. 

All  software  is  on  ROM. 

•  20  front  panel  status  and  mode  LED 
Indicators 

•  RS'232  compatible 

•  Exclusive  SIAM™ Signal  Identification 
and  Acquisition  Mode 

•  TDM  Time  Division  Multiplex  decoding 

•  PakMail^^ mailbox  with  selective  con- 
trol of  third-party  traffic 

•  FAX  printing  -  supports  most  printers 

•  Two  radio  ports 

•  Host  mode  for  efficient  program  con- 
trol of  the  PK-232MBX 

•  KISS  mode  for  TCP/IP  networking 
protocol  compatibility 

•  32K  RAM  lithium  battery- backed 

•  Many  features  for  the  digital  SWL 


IsoLoop^''  14*30  MHz 
Compact  HF  Antenna 

AEA  brings  you  the  breakthrough  in 
compact  HF  antenna  design  with  its 
high-performance,  low-profile  IsoLoop 
HF  antenna.  Designed  specifically  for 
hams  with  limited  space  or  antenna 
restrictions,  the  32"-square  IsoLoop 
covers  all  frequencies  from  14  to  30 
MHz,  at  up  to  1 50  watts  continuous. 

No  ground  radtals  are  needed  and  its 
balanced,  shielded  feed-loop  isolates 
the  antenna  from  the  feedline.  This  en- 
sures that  your  signal  is  radiated  by 


the  antenna,  not  the  feedline,  which 
helps  eliminate  TVI  and  stray  RF  in  the 
shack. 

The  inherent  hi-Q  of  the  IsoLoop 
makes  it  like  a  very  sharp  tunable  filter 
that  radiates.  The  narrow  bandwidth 
suppresses  harmonics  from  your  trans- 
mitter, and  also  attenuates  out-of-band 
signals  that  could  overload  your 
receiver. 

The  omni-directional  IsoLoop  makes 
an  exceltent  attic  or  balcony  antenna, 
and  because  it  weighs  only  12  pounds 
is  also  perfect  for  portable  use. 


Advanced  Electronic  Applications,  Inc.  2006-i96th  St.  sw/P.o.  Box  2160  Lynnwood,  WA  98036  206-775-7373 
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Better  Experience 
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DL-1500 

DC-650  IHHz  Uki  tQ  1500  WErtts 

AEA's  dry  dummy  load  simulates  a 
perfect  50  ohm  antenna  up  to  650  MHz 
so  you  can  test  your  transmitter  without 
radiating  a  signal  on  the  air. 

•  DC-650MHZ 

•  Simulates  matched  50  ohm  transmis- 
sion line  to  test  your  transmitter 

•  Handles  short^erm  RF  power  up  to 
1 500  watts 

•  VSWR  of  less  than  1 .3:1  at  650  MHz 

•  Compact  and  lightweight 

•  Air  cooled  dry  load 


Watts 
1500 

1250 

1000 

7S0 


Power  Capability 


10     30 


40    50     60 


120  300  600 


r 


^^ 


df^ 


a^ 


ET^l  Antenna  Tuner 

300  W^Hs  of  AlHtand  Turang 

Meet  your  match  with  AEA's  new  ET-1 
Econo-Tuner™.  A  quality,  economical 
antenna  tuner  for  under  $1 60,  the  ET-1 
EconO'Tuner  is  designed  to  match 
virtually  any  receiver,  transmitter  or 
transceiver  from  1 .8  to  30  IVIHz  with  up 
to  300  watts  of  RF  power. 

Compatible  with  almost  ANY  antenna 
including  verticals,  dipoles,  inverted 
vees,  beams  and  mobile  whips  that  are 
fed  by  coax  cable,  balanced  lines  or  a 
single  wire.  For  easy  connection  to 
balanced  lines,  a  4:1  balun  ^s  built-in. 

A  front  panel  switch  control  allows  you 
to  switch  between  two  coax-fed  antennas 
(direct  or  through  the  tuner).  You  can  also 
switch  to  a  balanced  line  or  wire  anten- 
na. The  BYPASS  position  allows  you  to 
switch  to  a  dummy  load  (such  as  AEA's 
DL-1500  dry  dummy  load)  or  a  direct 
connected  coax  antenna.  In  the 
BYPASS  position,  COAX  1  OUT  or 
COAX  2  OUT  can  be  selected  so  that 
the  tuner  is  bypassed,  but  not  the  meter 
circuit. 

The  ET-1  features  a  precision  dual- 
movement  meter  to  simultaneously 
monitor  power  and  SWR, 

Unique  engineering  designs  have 
made  AEA  one  of  the  leading  innovators 
in  the  amateur  radio  industry.  That  same 
quality  and  superior  technical  support 
make  the  ET-1  your  best  deal  for  an 
antenna  tuner. 
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l&oPole    Omiii4>iFeetional  VHF 
and  UHF  Base  Station  Antennas 

An  outstanding  mechani- 
cal  and  electrical  design 
make  the  IsoPole  the  best 
choice  for  an  economical 
omni-directional  VHF  or 
UHF  base  station  antenna. 
All  IsoPole  antennas  yield 
the  maximum  gain  attainable 
for  their  respective  lengths 
and  a  zero  degree  angle 
of  radiation  which  puts  the 
most  signal  on  the  horizon* 
Exceptional  decoupling 
results  in  simple  tuning 
and  a  signrficant  reduction 
in  TVl  potential.  Decoupling 
cones  offer  great  efficiency 
over  obsolete  radials  which 
radiate  in  the  horizontal 
plane.  The  IsoPoles  also 
have  a  broader  frequency 
coverage  than  any  com- 
parable antennas.  Typical 
SWR  \s  1  A  to  1  or  better 
across  the  entire  band! 

All  mounting  hardware  is 
stainless  steel.  The  decou- 
pling cones  and  radiating 
elements  are  made  of  cor- 
rosion-resistant aluminum 
alloys.  Aerodynamic  cones 
are  the  only  appreciable 
wind  load  and  are  attached 
directly  to  the  support 
(a  standard  TV  mast,  not 
supplied). 

IsoPoles  are  ideal  for  packet  radio. 
The  decoupling  cones  stop  computer 
hash  picked  up  by  the  outer  shield  of 
the  coaxial  cable  from  being  passed  to 
the  receiver. 


AEA'S  New  ATV  System 

Add  a  new  dimension  to  your 
amateur  radio  communications  with 
AEA's  Amateur  Television  (ATV)  sys- 
tem. If  you  hold  at  least  a  tech- 
nician-class license,  you  can  trans- 
mit and  receive  live  or  taped  audio 
and  video  Fast-Scan  TV  (FSTV)  in- 
formation that  rivals  broadcast 
quality.  Now  you  can  share  more 
than  conversation  over  the  air  with 
this  new  mode  of  "personal  com- 
munications." 


It's  Easy  and  Inexpetislve.  If  you 

have  a  video  camera  or  camcorder  and 
a  standard  TV  set,  you  may  already 
own  the  most  expensive  components  of 
an  ATV  system.  AEA's  ATV  system 
includes  a  transceiver  and  antenna. 
Simply  connect  the  camera,  TV  and  the 
antenna  to  the  transceiver,  and  you're 
on  the  air  LfVE  with  one  watt  REP.i  If 
you  want  to  broadcast  with  more  power, 
AEA  also  offers  a  50  watt  mast-mounted 
linear  amplifier  and  GaAsFET  preamp 
with  power  supply,  Your  TV  set  will 
monitor  your  transmitted  and  received 
pictures. 
Amplifier  Now  Available, 
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specifications  subject  to  change  without  notice  or  obligation.  Dealer  inquiries  invited.  Copyright  1 990. 
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Number  5  on  your  Feedback  card 


The  Roll-Up  10-20  Antenna 


Just  right  for  portable  QRP. 

byJayM.JefferyWVSR 


The  biggest  problem  I  had  to  face  when  I 
decided  to  assemble  a  self-contained^ 
f>ortiible  station  was  the  choice  of  an  antenna. 
Since  the  station  was  QRP,  1  knew  that  the 
antenna  must  be  as  efftciem  as  possible,  yet 
relatively  compact.  Experiments  with  short- 
raied  antennas  requiring  loading  coils,  anten- 
nas made  of  coiled  wire,  and  small  loop  an- 
tennas, were  not  encouraging.  The  only  thing 
1  hadn't  tri^J  was  a  full-size  wire  antenna. 

Full-size  wire  antennas  get  quite  large  for 
wavelengths  grciUor  than  20  meters.  Sticking 
to  bands  in  the  10  through  20  meter  range,  I 
could  use  an  antenna  about  16  feet  long  per 
leg  which  could  be  easily  hung  on  convenient 
projections  and  completely  rolled  up  for  easy 
carrying, 

De^^igning  the  Antenna 

Of  course,  the  length  for  a  quarter- wave  on 
20  rmters  CW  should  be  about  16'8^  But 
what  about  the  other  quarter- wave  needed  to 
form  the  second  leg  of  the  dipole.  or  to  act  as 
a  counterpoise? 

Other  problems:  How  could  the  antenna 
length  be  varied  so  thai  the  VSWR  can  be 
comroUcd  wUhoui  a  tuner?  How  could  the 
length  be  varied  to  accommodate  other 
bands? 

Not  wanting  to  carry  around  all  sorts  of 
wires  cut  for  different  requirements,  I  hit  on 
the  idea  of  terminating  the  wire  with  a  coil  of 
additional  wire  wound  on  my  hand.  (Using 
the  hand  as  a  coil  form  has  many  advantages, 
cspecialf  y  when  you  have  to  wind  and  unw  ind 
the  coil  in  the  Field.) 

Since  the  wire  is  handled  often,  and  since  it 
will  be  near  the  operator  and  other  people,  it 
must  be  insulated  and  flexible  enough  for 
easy  coiling.  A  good  quality  zip  cord  (like  a 
lamp  cord)  meets  these  specifications. 

The  antenna  I  built  worked  very  well  in* 
deed.  The  coil  behaved  like  a  slight  top  load- 
ing, and  effectively  terminated  the  length  of 
wire.  By  rolling  and  unrolling  the  coil,  I 
could  precisely  change  the  effective  length. 
As  an  added  benefit,  the  top  loading  some- 
what shorten^  the  length  of  the  antenna,  but 
not  enough  to  affect  efficiency. 

The  final  form  of  the  antenna  consists 
of  two  legs  terminated  by  rolls  of  the  same 
insulated  wire.  The  rolls  should  be  formed 
so  thai  the  legs  are  slightly  longer  than  the 
length  normally  required  for  20  meter  opera- 
tion. Once  you  determine  this  coil  size  by 
trial  and  error,  you  can  tape  the  roll  more 
or  less  permanently .  New  turns  may  be  added 
or  taken  away  to  change  the  frequency  or  to 


adjust  the  VSWR. 

You  can  determine  the  band  locations  by 
experiment  and  mark  them  with  a  piece  of 
tape  so  you  can  easily  locate  them  in  the 
future. 

Setting  Up  for  Operation 

The  simplest  way  to  use  the  roll-up  antenna 
is  to  hang  one  leg  up — the  leg  connected  to  the 
center  conductor— on  the  top  of  a  door,  or 

any  handy  projection,  and  snake  the  other 
leg—braid  side— around  on  the  Ooor  or  the 
ground.  Then  adjust  the  rolls  and  hold  them 
in  place  with  a  wire  rubbish  bag  tic  along  with 
a  piece  of  #14  insulated  house  wire.  House 
wire  is  handy  because  it  can  also  serve  as  a 
hook  to  hold  up  the  antenna.  In  this  form^  it  is 
a  sloper  (see  Figure  I),  If  you  can  get  it  high 
enough,  it  becomes  a  vertical. 

You  can  also  use  the  roll -up  as  a  standard 
dipole  or  in  a  horizontal  vee  configuration  for 
a  Utile  gain. 

Since  I  operate  QRP,  I  only  use  about  6'  of 
coax  between  the  transmitter  and  the  legs  of 
the  antenna,  If  I  plan  to  use  more  power,  I 
extend  the  length  of  the  coax  so  thai  the  anten- 
na is  as  far  from  me  as  possible,  reducing  the 
exposure  lo  radiation.  Also^  with  more  power 
and  longer  coax,  it's  easier  to  use  a  tuner  than 
to  try  to  find  the  new  resonant  positions. 


Figure  /.  Sei-up  using  the  door  as  a  conve- 
nieni  projectiofL 
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(Incidentally,  the  roll-up  was  intended  for 
QRP  rather  than  high  pi>wer,  so  take  care  if 
youVc  going  to  use  a  "hot**  antenna  near 
people.  Even  with  insulated  wire,  there's  a 
danger,) 

The  antenna  doesn';  work  well  in  steel 
frame  buildings,  houses  with  aluminum  sid- 
ing, and  so  forth.  If  you  have  shielding  in  the 
construction,  you  have  to  get  the  antenna 
outside. 

For  20  meters,  the  length  of  each  leg  is 
about  15 '9".  The  15  meter  mark  is  at  9 '9'^ 
and  the  10  meter  mark  at  6^8".  The  estimates 
for  17  and  12  meters  are  10'  1 1 ''  and  8'1 1  \ 
respectively.  However,  these  should  be  de- 
termined experimentally. 

With  a  tuner  and  a  little  more  power,  the 
roll-up  will  work  on  30  and  40  meters. 

Each  leg  should  be  made  from  32  feel  or 
more  of  one  of  the  two  wires  that  make  up  a 
zip  cord.  I  used  32  feet  of  insulated  wire«  split 
apart  carefully  in  order  to  avoid  bane  spots. 
Tape  should,  of  course,  be  applied  to  any 
bare  spots  that  appear «  and  the  ends  should  be 
insulated.  I  made  the  Legs  of  the  dipole  15 '9" 
each,  up  to  the  point  where  the  rolls  were  to 
begin.  The  excess  wire  was  then  hand-wound 
to  form  the  rolls.  The  legs  were  connected  to 
the  coax,  which  was  terminated  in  an  appro- 
priate plug,  in  this  case  a  PL-259.  Figure  2 
shows  the  outspread,  complete  antenna  in 
dipole  form. 

If  your  transmitter  doesn't  have  a  built-in 
SWR  meter,  vouMl  have  to  connect  it  to  an 
external  meter.  Otherwise,  you'll  have  to 
find  some  other  means  of  determining  what's 
happening,  such  as  using  a  field-strength 
meter. 

Performance 

The  roll-up  works  well  on  SSB  or  CW 
QRP,  but  sometimes  1  have  to  spend  a  little 
time  adjusting  it  for  the  conditions.  Often,  by 
bunching  up  the  counterpoise  or  spreading  it 
out  better,  I  can  compensate  for  using  a  dif- 
ferent rig  or  setting. 

My  favorite  place  for  Ming  this  antenna  is 
the  front  porch,  in  summer.  There  is  a  flower 
hook  in  just  the  right  spot  in  the  ceiling  for 
hanging  the  antenna.  Every  once  in  a  while 
something  works  out  without  planning,  like 
that  hook. 

Building  this  antenna  is  a  simple  project, 
and  if  you're  a  QRP  buff,  a  very  useful  one. 
Even  QRO  types  can  get  some  fun  out  of  it 


Figure  2,   Using  the  hand  as  a  coif  form  has 

many  advantages ,  especially  in  the  field. 


Jay  Jejfery  WV8R.  3819  Parkdah  Rd,, 

Cleveland  Hts.  OH  4412! 
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Food  for  thought. 

Our  new  UntversaJ  Tone  Enctnlcr  lends  its  versatility 
to  all  tastes.  The  menu  includes  all  CTCSS,  as  well 
as  Burst  Tones^  Touch  Tones,  and  Test  Tones.  No 
counter  or  lesi  equipmeni  required  to  set  frequency- 
just  dial  it  in.  While  traveling,  use  it  on  your  Amateur 
transceiver  to  access  tone  operated  systems,  or  in 
your  service  van  to  check  out  your  custixncrs*  re- 
peaters; also,  as  a  piece  of  test  equipment  to  modulate 
your  Service  Monitor  <ir  signal  generator.  U  can  even 
operate  off  an  internal  nine  voli  battery,  and  is  available 
for  one  day  delivery,  backed  by  our  one  year  warranty. 


All  tones  in  Group  A  and  Group  B  are  included. 

Output  level  flat  to  within  l,5db  over  entire  range  selected 

Separate  level  adjust  pots  and  output  connections  for  each 

tone  Group. 

Immune  lo  RF 

Powered  by  6-30vdc*  unregutared  ai  8  ma. 

Low  impedance,  low  di.slortion,  adjustable  sine  wave 

output ,  5v  peak-tO'peak 

Instant  start-up - 

Off  posilion  for  no  tone  output. 

Reverse  polarity  protection  butll-in. 


G roup  A 


67,0  XZ 

91.5  ZZ 

IISH2B 

156  7  5A 

71.9  XA 

94.8  ZA 

123.0  ^2, 

162.2  5E 

74  4  WA 

97.4  ZB 

127.3  3 A 

167  9  6Z 

77.0  XB 

100,0  IZ 

IJLSiB 

173  «6A 

79  7SP 

JQ3  5  lA 

136  5  4Z 

179.9  6B 

82  5Y2 

107.2  IB 

141  3  4A 

186.2  7Z 

85.4  YA       1 

ri0  9  2Z 

146  2  4B 

192. a  7A 

8S5  Ya 

I  I4.d  2A 

151  4  5Z 

203  SMI 

•  Frequency  accuracy,  ±  J  Hz  maximum  -  4(fC  to  +  85**C 

•  Frequencies  lo  250  Hz  available  on  j»pecial  order 

•  Continuous  tone 

Group  B 


TEST-TONES: 

TOUCHSTONES: 

BURST  TONES' 

600 

697     1209 

1600     IS50    2150     2400 

lOOO 

770     1 336 

1650     1900     2200     2450 

1^K> 

SS2     1477 

1700     I9S0     2250    25O0 

2175 

941      1633 

1750     2000     2300    2550 

2805 

1800     aiQO     2350 

*  Frequency  accuracy,  ±  1  Hz  maximum  ~  40*C  lo  +  85**C 

•  Tone  length  approximately  300  ms.  May  be  lengthened, 
shortened  or  eliminated  by  changing  value  of  resistor 

Model  TE  64  $79,95 


m  COMMUMCATmNS  SPECfAUSTS 

426  West  Taft  Avenue,  Orange.  California  92667 
(8()0)  854-0547/  California:  (714)  998-3021 
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Working  the  World 

with  2  Milliwatts 


The  ultimate  QRP  challenge. 

by  John  Devon  K16DQ 


What  enables  a  puny  2  milliwatt  signal  ^ 
representing  a  power  300  times 
smaller  ihan a  flashlight,  io  carry  intelligence 
halfway  around  the  world?  Bob  Moody 
K7IRK  of  Paiestine,  Texas,  may  have  a  clue. 
He  and  his  tiny  "Fire-BalT'  transmitter  at  2 
milliwatts  have  worked  countries  as  far  away 
as  Argentina,  Switzerland*  and  Russia,  as 
well  as  all  fifty  American  states. 

When  asked  why  he  did  it,  all  he  said  was, 
'*It  takes  a  warped  individual  to  try  a  project 
like  tbis/^  Moody  and  Bill  Smith  WA6YPE, 
who  logether  sell  the  Fire-BalK  have  fonned 
a  user's  fraternity  to  encourage  and  enable 
others  to  accomplish  Moody's  feat. 

Worked  All  States 

It  took  one  year,  27  days,  one  hour,  and  15 
minutes,  but  on  April  19,  1990,  Moody 
worked  Nebraska,  his  last  slate  for  WAS 
(Worked  All  States).  Moody  says,  *Thil 
KB6FNH  was  patient  enough  to  dredge 
through  the  40  meter  QRM  (interference)  and 
copy  the  2  mW  signal."  He  just  received  his 
last  QSL,  Michigan,  in  early  July,  allowing 
him  to  apply  for  WAS. 
Some  OSLs  proved  dif- 
ficult; he  lold  one  man 
he  would  crawl  to  his 
doorstep  with  BC-6lOs 
(WWII  vintage  heavy 
metal)  strapped  on  his 
back  to  get  a  QSL.  Is 
that  desperate? 

QRPppp.. 

Perhaps  his  most 
dramatic  achievement 
was  a  certificate  from 
the  QRP  Amateur  Ra- 
dio Club,  International 
(QRP  ARCI)  for  over 
218  million  miles  per 
wan  between  Glen- 
dora.  California,  and 
Palestine,  Texas,  using 
less  than  6  microwans! 
[On  9/9/90  I  made  a 
two-way  Fire- Ball 
QSO  With  Bob  KJIRK 
from  the  W2NSD/1 
club  station  here  at  13. 
I  2Ctu^Uy  beard  his  10 
microwatt  aignal  just 


Photo  A.  Bob  Moody  K71RK  operating  his 
Fire-Ball  rig, 

before  the  band  folded  for  a  150  million  miie^ 
per  watt  contact!—  WBSELK/l] 

What  remarkable  equipment  did  Moody 
use?  His  original  transmitter  was  a  keyed 
computer  ebek  oscillator  for  28.636  MHz, 
teamed  with  a  TS'820  and  beam  antenna. 
Moody  said  the  beam  was  a  hand-me-down 
which  had  fallen  off  a  tower.  **I  patched  it 
back  together  with  hose  clamps,  copper,  and 
aluminum  tubing,  and  stuck  it  back  up  in  the 


air  on  top  of  a  telephone  pole,  * '  Hardly  a  high 
tech  effort.  However,  Moody  used  a  Tek- 
tronix 2213  oscilloscope  to  measure  the  little 
rig's  output  voltage  into  a  50-ohm  load  to 
calculate  his  output  power. 

Bill  Smidi  WA6YPEof  Glendora,  Califor- 
nia, was  his  partner  for  many  low-power  ex- 
periments. Moody  said  they  would  link  up 
and  then  reduce  power  until  communication 
ceased.  '"^We  were  able  to  communicate  ev- 
ery day  with  less  than  2  milliwatts  between 
Palestine,  Texas,  and  Glendora,  Califor- 


*♦ 


1000-MILE-PER-WATT 


ma. 

They  created  signal  strength  plots  using  an 
old  x-y  plotter  that  Moody  picked  up  at  a 
swapmeet,  getting  on  the  air  for  an  hour  from 
230OZ  * 'until  the  band  went  out,"  Smith 
would  then  send  Moody  a  solid  carrier  at  3 
watts  for  seven  minutes,  identify  himself,  and 
daen  send  a  signal  for  seven  more  minutes. 
They  learned  that  the  band  would  exhibit 
rapid  gains  and  losses  in  signal  strengths  to- 
ward the  end  of  the  day. 

Smith  said,  **We  were  able  to  use  these 
plateaus  that  were  maybe  20  seconds  long  as 

the  times  we  were  able 
to  transmit  and  receive 
over  ±is  distance.  **  He 
learned  when  to  tell 
Moody  to  transmit  just 
by  how  the  band  sound- 
ed, 
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Photo  B.  World  Record  a  ward  for  218,333,333  miles  per  watt! 


Interest  in  their  ex- 
periments  even 
reached  across  the 
Pacific  Ocean. 
Moody's  Hawaiian 
contact,  George  Sus- 
tench  KH6DXO,  pres- 
ident of  the  Kauai  Am- 
ateur Radio  Club, 
recalled  talking  with 
him  on  CW.  'It  was 
real  solid,  clear  copy. ' ' 
Susterich  also  remem- 
bered his  own  milliwat- 
ting  efforts;  "Nobody 
else  would  listen  to  a 
weak  signal  like  that,*' 
except  for  his  neigh- 
bor, four  blocks  away. 
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THE  REMOTABLE 


TWIN  BANDER 


The  ALINCO  Model  DR-590T  is  a  full  featured/dual  band  tranceiver  that  is  user  friendly, 
and  puts  the  fun  back  in  Radio. 

The  DR-590T  is  packed  with  more  features  than  most  hams  will  ever  use.  But  it  is 
engineered  so  that  you  don't  have  to  be  an  engineer  to  understand  and  use  the  various 
functions.  The  easy  LCD  display  lets  the  operator  know,  at  a  glance,  which  functions  are 
in  operation. 

ALINCO  has  listened  to  you,  the  Ham,  and  incorporated  many  of  the  features  you  told  us 
you  wanted  in  a  Dual  Band  (VHF/UHF)  radio.  And  we  did  it  while  keeping  the  operations 
truly  user  friendly. 


I 


Ultra-Compact  Body 

5-7/8"  (W)  X  2"  (H)  X  7"  (D) 

High  Power  (Selectable) 

High;  45W  at  VHF         High:  35W  at  UHF 
Middle:  lOW  Middle:  8W 

Low:  5W  Low:  4W 

Extended  Receiver  Range 

144.00  - 147.995  Mhz  (TX),  BO  - 173.995  Mhz 

(RX),  440.00  -  449.995  Mhz  (TX).  4lO  -470 

Mhz (RX) 

(Specification  guaranteed  on  amateur 

bandsonly.  Modifiable  for  MARS/ CAP 

permits  required) 


FEATURES 


*  Simultaneous 

Receiving  on  both  bands  at  the  same  time 
Scanning  intermix  scan  model  on  both  bands 
at  the  same  time. 

*  Independent  VHF  &  UHF  Controls 
'  Detachable 

With  the  optional  remoting  kit,  the  front 
panel  can  be  seperated  from  the  main  unit 

*  DSQ  (mm  Squelch)  Function 

*  Code  Squelch  Function 

You  can  program  a  3  digit  code  that  will 
open  the  squelch  only  when  the  same  code 
signal  is  receive  from  another  transceiver 
This  allows  for  selective  receiving.  Addition- 
ally with  the  optional  tone  squelch  unit,  the 


code  squelch  and  tone  squelch  work 
together  as  a  powerful  calling  function. 

Various  Useful  Paging  Functions  for 
Grouping  Calling  and  Individual 
Calling 

Reraote  Control  Microphone 

With  this  microphone  there  are  several 
functions  that  can  be  controlled  remotely: 

1.  Direct  seuing  of  frequencies  iu  VFO  mode 

2.  Up /Down  of  memory  channels  in 
memory  mode 

3.  Shifting  to  all  mode 

4.  ARM  (Automatic  Repeater  Mode) 

5.  VHF/UHF  Switching 

6*  Up/Down  by  1  Mhz  steps 

Z  Setting  and  Selecting  DSQ  codes 

8.  Setting  and  Automatic  Dialer 

Scanning  Features 

Memory  Scan,  Program  Scan,  ARM  Scan, 
Band  Scan,  and  more  Scan. 

Memory  Channels 

The  unit  has  28  memory  channels^  one 
independent  XaU"  channel,  and  10  ARM 
memory  channels  (40  channels  in  total) 
You  can  program  set  tones,  shift  frequences, 
shift  directions,  and  channel  steps  in  each 
of  the  28  memory  channels. 

ARM  (Automatic  Repeater  Memory) 
Function 

10  repeater  channels  can  be  memorized 


DR-590T 


automatically.  While  ARM  mode  is  active, 
scanning  stops  at  vacant  channels  and 
pauses,  then  starts  again  automatically. 
This  function  is  useful  to  find  vacant 
repeaters. 

ABX  (Automatic  Band  Exchange) 
Function 

Bell  Function 

Dimmer  Function 

Selectable  2  different  brightness  of  LCD 
light 

Three  Priority  Functions 

VFO  Priority,  Memory  Priority  and  Call 

Priority. 

Repeater  Operation 

The  DR-590T  can  be  used  as  a  cross  band 
repeater. 

Full  Duplex  Cross  band  Operation 

Others 

1.  Auto  Dialer  Function 

2.  6  Channel  Steps  (5/10/115/15/20/25 
Khz) 

3*  DTMF  Monitor  Function 

4,  58  Sub-Audible  Tones  built-in 

5.  And  Many  Other  Features 


ALINCO  ELECTRONICS  INC. 

430  AIVIAPOLA  AVE.,  RTE.  130,  TORRANCE,  CALIFORNIA  90501 
Tel:  (213)  618-8616     Fax:  (213)  618-8758 
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FOUNDER 


In  due  recognition  for  the  desire  and  interest  of 
operation  using  less  than  10  MW  output  power  with 
a  postage  stamp  size  transmitter. 

Amateur  Radio  Operatator    ^7//?/r    Bob  Moody 
has  been  accepted  into  the  RRE-BALL  n?AJERNiTY 
and  has  been  awarded  the  persona!  FIRE-BALL 

number  of  FB  JL Thus  is  eligible  for  any 

and  ail  of  the  rn.L^'BAf±  awards,  privileges,  and 
pst  plain  fun  thereof  -^^.  /  ^     . 

Dec    i^    fBB3 iiS^rn  £  Srirtfr  mSW^/^  2 


ik^ 


Photo  C  Fire-Ball  certificate. 


Jack  McKenzic  N7H0Q  of  Newport*  Ore- 
gon, became  a  '"Firc-BaUcr'^  after  Usiening 
to  Moody  and  Smith  on  28*636  MHz.  This 
became  the  Fire-Bail  fraternity  calling  fre- 
quency, as  il  was  conveniently  located  in  the 
10  meter  phone  segment  It  was  also  Moody's 
computer  clock  oscillator's  frequency.  Most 
contacts  were  made  on  single  sideband 
(SSB),  and  the  milliwatt  rig  was  then 
switched  in  for  a  CW  contact.  The  production 
Fire-Ball  operates  on  28.060  MHz,  the  10 
meter  QRP  frequency. 

When  McKenzie  gol  his  rig,  it  had  no 
name.  When  he  gol  on  the  air  and  said,  **rm 
on  wilh  the  Fire-Ball/'  the  name  stuck.  On 
December  1,  1989,  McKcnzie  worked 
JMIPPQ  in  Japan  with  his  rig,  after  initiating 
thecontaci  on  SSB  at  an  unreasonably  power- 
ful 1  ^/i  watts! 

McKenzie*  who  works  QRP  *  ""almost  ex- 
clusively/' notes  one  of  the  drawbacks  of 


From 
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Computer 
Concepts 


RC-1000 

REPEATER 
CONTROLLER 


•  Repeater  Control    •  Atrtopatch 

•  Complele  RX-TX*Phone  Line  Interlace 

*  Intelligent  CW  ID  •  Auxiliary  Output  •  Easy 
to  Interface  *  Remote  Base/Tape  *  Reverse 
Patch '  Tailbeeps  •  12  V  AC/OC  Operation 
•  DTMF  Decoder  with  Muling  ■  Telemetry 

Response  Toi^es  *  Programmable  COS 

Polarities  •  Detailed  Appttcatlon  Manual 

with^  schematics  •  90-Dav  Warranty 

Wired  &  Tested  w/manua! ....  $239  J5 


Micro  Computer  Concepts 
7889  Rustic  Wood  Drive 
1  Dayton.  OH  45424 

513-233-9675 


milliwatting:  "People  don't  realize  what  you 
can  do  with  the  low  power,  and  some  of  them 
alnios!  come  out  and  call  you  a  liar  when  you 

tell  them!" 

People  enjoy  very  low  power  operation, 
McKenzie  added,  because  routine  becomes 
chaUenge.  If  he  talked  to  New  York  on  100 
watts,  it  was  ordinary;  but^  **If  I  do  it  with 
less  than  a  watt,  or  on  10  miliiwalts,  I've 
accomplished  some  thing." 

More  QRF  Fraternity 

Another  Fire-Bailer,  Dick  Parsley  ND3G 
of  Greensboro,  Maryland,  started  niilli wat- 
ting from  working  with  Bill  Smith.  He  later 
worked  an  Oregon  station,  both  of  ihem  using 
Fire-Balls  on  28.060  MHz. 

Since  the  Fire-Ball  comes  without  a  case, 
Pursley  mounted  his,  complete  with  battery, 
in  a  t'Eggs"^^  pantyhose  container.  Although 
his  luck  was  no(  as  good  as  McKenzie's,  he 

still  worked  over 
3000  miles.  As  he 
said,  **It*s  really  a 
tremendous  thrill 
when  you  make  a 
contact  with  it/' 

One  coniaci  in- 
volved a  Swedish 
mil  I  i  waiter  who 
Pursley  contacted 
with  5  watts.  The 
Swedish  station 
ran  500  milliwatts 
and  Pursley  had 
no  trouble  copy- 
ing him.  **Absch 
lutely  Q'5,  he  was 
probably  549  or 
539/'  Pursley 
scheduled  a  con- 
tact with  him  for 
the  following 
week  to  try  out 
his  Fire-BalL  hut 
the  vagaries  of 
propagation  pre- 


RC-100 

Repeater 
Control 


IntelEtgent  CW  !0 
Remote  Base/Tape 
w/Freq.  Programming 

Tailbeeps  •  DTMF 
Decoder  with  Muting 

Auxiiiafy  Output 
Prtsgrammable  COS 
Detailed  Applicatian 
Manual  with 
sehemaitics 
Telemetiy  R^ponse 
W&T  ....  $129.95 


AP-100 


Aulopatch  for  RC-100 
....„  $99.95 
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vented  a  second  contact. 

Pursley  has  been  an  amateur  for  13  years. 
Echoing  Susterich,  he  said  one  of  the  secrets 
is  simply  to  have  people  willing  to  listen  for 
the  signal.  Atmospheric  conditions  also  play 
a  major  part,  he  emphasized.  * 'Without  the 
band  cooperating,  you  can  forget  it;  at  limes 
even  with  100  watts,  you  can  forget  it .  *' 

At  the  lime  of  this  writing,  10  meters  has 
entered  into  what  Pursley  called  "the  sum* 
mer  doldrums.'*  He  looks  forward  to  ihis 
fall,  when  he  believes  many  pecqile  will  be  on 
the  air  with  the  Fire- Ball  transmitters. 
Throughout  his  amateur  career,  he  says,  he 
gels  the  most  pleasure  from  milli watting. 
*'It's  realty  a  thrill.  This  really  gets  yotir 
blood  pumping  when  you  work  someone 
that's  runniiig  10  milliwatts,  and  so  are  you,'' 

Fred  Turpin  K6MDJ  of  Cedarpines  Park^ 
California,  former  awards  manager  for  the 
QRF  Amateur  Radio  Club,  Intemaiiona) 
(QRP  ARCI),  issued  Moody's  1000  Mile- 
per- Watt  awards. 

Turpin  credits  Moody's  successes  to  oper- 
ation during  the  * 'surge"  prior  to  band  shut- 
down. *  'There's  a  definite  window  there  Just 
before  the  band  shifts,  that's  wide  open/* 

Ckiod  AtTOf^pherks 

The  latest  published  propagation  reports 
suggest  that  the  sunspot  cycle  peaked  during 
1990.  Peak  years  aid  no  one  more  than  the 
low-power  DXers*  and  show  up  most  dra- 
maticatly  on  10  meters,  Turpin  said  that 
while  it\s  a  heyday  now,  when  the  sunspot 
cycle  diminishes  and  foreign  contacts  come 
with  difficulty,  QRPers  **start  leaning  into 
their  rigs";  they  use  higher  power. 

Despite  this  sober  viewpoint.  Turpin  has 
enjoyed  milli  watting  more  than  most.  For  the 
1984  Hootowl  Sprint,  he  built  a  handbook 
700  mW  transmitter,  and  he  remembers 
working  about  20  states  with  it.  It  was  *  *about 
the  best  thing  I  ever  achieved. ' ' 

Another  time,  he  said,  he  borrowed  a  750 
mW  walkie-talkie  for  40  meters,  and  worked 
the  whole  East  Coast  one  night  on  sideband 
(voice). 

Moody  also  gives  due  credit  to  sunspot-in- 
fluenced  atmospherics.  **There  are  times 
when  the  bands  are  extremely  hot^  and  we 
just  happened  to  hit  the  peak  of  the  peak . "  He 
believes  that  anybody  with  modest  equipment 
should  give  it  a  tr>'  just  to  see  how  far  they  can 
go.  Getting  started  requires  only  the  twist  of  a 
knob  to  reduce  power,  or  a  mlUiwatf  trans- 
mitter such  as  the  Fire-Ball.  (Ed  Note:  See 
the  Fire -Bail  constniction  article  itt  ihis  is* 
sue^}  Smith  and  Moody  had  so  much  fun 
milliwatting,  they  went  into  business  selling 
the  little  transminers.  Moody  builds  them, 
and  Smiih  handles  the  paperwork.  Those  in- 
terested in  acquiring  a  kit  or  pre-buili  Fire* 
Ball  may  contact  Bill  Smith,  Smith  Enterprise 
es,  408  E.  Mauna  Loa.  Glendora  CA  91470 
Phone:  (818)  963-0079,  orlisien  for  the  gang 
on  28.060  or  28  636  MHz  around  2300Z  lo 
band  closure 


You  rtiay  cantaa  John  Devon,  technical  edi- 
tor for  QRP  Quanerly.  at  PO  Box  3236, 
Soulh  Pasadena  CA  91031. 
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Feedback 


In  our  continuing  effort  to  present  the  best  rn  arrrateur  radio  features  and 
columnst  *we  recognize  the  need  to  go  directfy  to  the  source—you,  the  reader. 
Articles  andcolurrns  are  assigned  feedback  numbers,  which  appear  on  each 
article/column  and  are  also  listed  here.  These  numbers  correspond  to  those 
on  the  feedback  card  opposite  this  page.  On  the  card,  please  check  the  box 
which  honestly  represents  your  opinion  of  each  article  or  column. 

Do  we  reaify  read  the  feedback  cards?  You  bet!  The  results  are  tabulated 
each  month,  and  the  editors  taKe  a  good,  hard  look  at  what  you  do  and  don't 
like.  To  show  our  appreolation,  we  draw  one  feedback  card  each  month  and 
award  the  lucky  winner  a  free  one-year  subscription  (or  extension)  to  73^ 

To  save  on  postage,  why  not  fill  out  the  Product  Report  card  and  the 
Feedback  card  and  put  them  in  an  envelope?  Toss  in  a  damning  or  praising 
1  etter  to  th e  editor  whi le  you " re  at  it.  You  can  al so  enter  you r  QS L  in  our  QSLof 
the  Month  contest.  All  for  the  low,  low  price  of  25  cents! 


Computer  Controlled  Ham  Shack  for  personal  or  club  system 
New  Simplex  option,  operate  patch  &  remotes  via  repeaters! 


Ultra  Comshack  64  Duplex/Simplex  Controlter 


HF  &  VHF  Remote  Ba$e*Autopatch*GW  Practice*Rotor  Control 
*Voice  IMeters*Paging*Logglng*Polfte  ID's*Packet  Voice  B.B.S. 


Model  CS64S 
REV  8....$379.95 

Includes^  Q64  Interface, 
disk,  cables,  P./famjal 

Add  $5.00  &H  USA 
CA.  address  add  6.25% 
Ask  for  free  catalog! 


Here  are  a  tew  of  the  Ultra's  Features:  Ultra  Com  Shack  64  Options 
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31  St  ANNUAL 

TROPICAL  HAMBOREE 

AMATEUR  RADIO  &  COMPUTER  SHOW 
ARRL  SOUTHEASTERN  DIVISION  CONVENTION 

FEBRUARY  2-3, 1 991 

DADE  COUNTY  YOUTH  FAIR*  EXPOSITION  FAIRGROUNDS 

•  200  +  EXHIBIT  BOOTHS  •  1,000  INDOOR  SWAP  TABLES    •  300  CAMPSITES  WITH  HOOK-UPS 
FREE  PARKING  1 5,000  VEHICLES  •  EXAMS  FOR  AMATEUR  LICENSES  •  WOUFF  HONG  INtTtATtON 

•  SPECIAL  CONVENTION  PROGRAMS  &  ACTIVITIES  FOR  EVERYONE 

FRIDAY  SPECIAL!!! 

EDUCATIONAL  C^LU.  WORKSHOP 
FOR  PROFESSIONAL  &  VOLUNTEER  INSTRUCTORS 

CONDUCTED  BY  THE  ARRL  EDUCATIONAL  ACTIVITIES  DEPARTMENT 


Resistration:  $5.00  Advance  —  $6.00  Door  •  Valid  Bothi  Days  (Advance  deadline  Jan.  22) 

Swap  Tables:  S20.00  each  +  Registration  •  Power:  $10.00  per  User. 

Campsites:  3  Days(Fri.,  Sat.,  Sun.)  S40.00  •  4  Days(Thurs.,  Fri.,  Sat.,  Sun.)  $55.00 

Headquarters  Hotel;  Miami  Airport  Marriott  —  $65.00  Single,  Double 

Call:  (305)  649-5000  —  Speak  Only  to  Reservation  Department 

Must  Mention  "Tropical  Hamboree"  to  Get  Special  Rate.  Deadline  Jan.  1 9, 1 991 . 
After  Deadline,  Special  Rates  on  Room  Available  Basis  Only 


WRITE  TODAY 

FOR  DETAILED  BROCHURE 

&  RESERVATION  FORMS 


Send  tO:  Chairman,  Evelyn  Gauzens,  W4WyR 

2780  N.W.  3rd  Street,  Mianni,  FL  33125 

Tel.:  (305)  642-41 39  •  Fax:  (305)  642- 1 648 
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Number  9  on  your  Feedback  card 


The  FIRE-BALL  QRP  Rig 


50  milliwatts  of  pure  power 

by  Bill  Brown  WB8ELK 


Look  inside  of  most  com- 
puters and  you  may  see  a 
meral-cascd  IC  w jih  a  frequen- 
cy stamped  on  it.  This  little 
wonder  is  a  complete  TTL 
crystal  oscillator  circuit,  all 
hermetically  seated  in  a  pack- 
age the  size  of  a  14'pin  IC.  If 
you  look  carefully  in  the  parts 
bins  at  your  local  hamfest,  you 
may  find  a  pile  of  these  oscilla- 
tors. It  turns  out  that  some  of 
them  resonate  in  [he  ham 
bands! 

Bob  Moody  K7IRK  found  a 
few  of  these  gems  at  the  local 
surplus  house  on  28.636  MHz 
(a  popular  computer  frequen- 
cy). Although  they  are  de- 
signed for  5-volt  operation,  he 
found  that  he  could  run  his  off 
of  four  A  A  batteries  (6  volts) 
and  obtain  nearly  50  miUi- 
waits  of  output.  With  the  addi- 
tion of  a  Ik  potentiometer  to 
adjust  the  power  level,  and  a  relay  to  allow 
break-in  operation,  Bob  came  up  with  the 
FIRE-BALL  QRP  rig  (s^  Figure  1)-  The 
output  power  can  be  adjusted  from  a  high 
setting  of  50  or  60  milliwatts  down  to  a  very 
low  100  microwatts  for  those  ultimate  QRP 
contacts. 

Fifty  milliwatts  may  not  sound  like  much  to 
work  with,  but  during  a  good  band  opening 
you  can  really  make  some  solid  contacts  and 
actually  move  S -meters  up  a  few  notches. 
Recently  I  tried  to  listen  lor  Bob*s  signal  clear 
down  into  the  low  microwatt  levels.  I  was 
actually  able  to  hear  a  faint  but  readable  sig- 
nal at  10  microwatts.  The  distance  between 
Bob's  QTH  in  Palestine,  Texas,  and  our  loca- 
tion in  Hancock «  New  Hampshire,  is  1S02 
miles-  This  works  out  to  over  150  million 
miles  per  watt!  When  he  mmed  the  rig  back 
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The  FIRE'BsALL,  a  battery-operated  QRP  rig,  is  powerful  in  the  right  hands. 
Note  its  size  relative  to  the  AA  battery,  (Photo  by  Elimbeth  M.  Devon,) 


up  to  2  milit watts,  it  was  jusi  like  he'd  fired 
up  a  high  power  linear  amp! 

Construction 

Only  three  components  comprise  the 
FIRE-BALL.  The  heart  of  the  system  is  the 


Figure  L  FIRE-BALL  schematic  diagram. 


crystal  oscillator  module  (if 
you  can't  locate  one  in  the  ham 
bands,  contact  Bill  Smith 
WA6YPE  at  the  address  given 
in  the  parts  list;  Bob  and  Bill 
had  a  bunch  made  for  the 
28.060  MHz  QRP  frequency). 
All  of  the  comers  of  the  mod- 
ule are  rounded  except  for  one 
pointed  comer.  This  is  pin  1  of 
the  oscillator.  Sometimes  a 
dot  is  printed  on  the  top  of  the 
mcxJule  next  to  pin  I  as  well. 
Pin  1  has  no  connection  to  it, 
pin  14  goes  to  -h  Vcc^  pin  7  is 
ground,  and  pin  8  is  the  out- 
put. 

The  Ik  potentiometer  is 
wired  up  to  attenuate  the  out- 
put level  from  the  rig.  The 
rather  unorthodox  hookup  was 
necessary  in  order  to  achieve 
maximum  power  from  the 
module.  Please  note  that  you 
should  use  only  battery  power 
to  run  the  FIRE-BALL,  and  you  can  mount  it 
in  a  plastic  case  (Bob  is  still  running  his  rig 
from  the  original  battery  pack  aRer  one  and  a 
half  years  of  operation).  In  any  case,  make 
sure  you  don't  hook  up  the  battery  ground 
lead  to  the  coax  shield.  Smoke  won't  fly  if 
you  do  this,  however  the  maximum  output 
power  wHJ  drop  to  20  milliwatts  or  so  and  the 
currem  drain  will  double. 

Finally  the  T/R  relay  allows  full  break-in 
c^jeration.  It  will  handle  about  1(K)  w  atts  from 
your  big  rig  to  establish  your  initial  contact. 
However,  if  there  is  any  SWR  on  your  anten- 
na system,  it  may  be  wise  to  limit  the  power 
through  the  relay  to  75  watts  or  less. 

Calibration 

You  can  accurately  measure  the  output 
power  of  the  FIRE-BALL  if  you  have  an 

Continued  on  page  21 
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For  the  best  buys  in  town  call: 
21 2-925-7000 

Los  Precios  Mas  Bajos  en  Nueva  York 

^    WE  SHIP  WORLDWIDE! 


KITTY  SAYS:  WE  ARE  N0W0PEN7DAYSAWEEK. 

Saturday  &  Sunday  10  to  5  P.M. 

MondayFriday  9  to  6:30  PM  Thurs,  to  8  PM 
Come  to  Barry's  for  the  best  buys  in  town. 


Gobble  Up  Our  Thanksgiving  Savings 

See  yau  November  6,  UMARC  (sp^echj,  Sytiaseit,  LI.  HY 
November  1 1 ,  Ham  Expo  '9D,  Seldefi^  U,  NY 


TechrTical  help  offered  upon  purchase 


ONV  Safety 
belts  in  stock 


[COM 

IC-R71A,  751  A,  781,  229H.  R-7000, 
IC-765.  275A/H,  3220 A,  475A/H,  735. 
IC-&01,  (C725.  IC-2400A/2500A 


y 


KENWOOD 


FT-767GX,  FT-757GXII,  FT-747GX, 
FRG-8800,  FT-736R,  FT-1000D, 
FT-4700RH,  FT212/712RH,  FT-470 


A^,  AES,  Ciisftcratt,  H/-^ain, 
Hustler,  KLM,METZ,Mosley, 
Urban,  M0DU6L0X,  TONNA, 
Bunernij=t.^Ljlti'Band 


TS440S/AT,  R-5000,  TS-940  S/AT. 
TM  231AM31A,  TM-2570A/50A, 
TR-751A,  Kenwood  Service  Repair, 
TM^731A,  TS-711/811A.  TK205AT, 
TH225A,  TlVt-63lA,  TM-331A,  TS140S, 
TS680S,  RZ'I,  TS-790A.  TS950SD. 
TH-75A,  TH27/47AT,  TM-941 A 


YAESU  ICOM 
FT^Zm  IC2/3/4SAT 
FT41 1 E-B1 1-91 1  IC02AT/35AT 
FTC-1 903/1 1  £3  IC2/4GAT/54AT 
FTH-2008/7006  IC-A20/U16 


AMFLIFtERS 
STOCK  EOi 

HF  Concepts 

Mirage 
IE  Systems 


MAftlNE  RADIOS 

JCOM  m,  M56.  M/OOTY,  MBOO 

AVIATION  PORTABLE  ICOM  A-2a 

KING  KX-S9 


LaFMlfnobite  HT's 

JCOM:  Uia  H16.  VI 00  U400 

MAXON.  MOTOROLA, 

YAESLf:  FTH  200fl/700a 
UNIDEW,REGeNCV,  KING, 
MARJME  tCQM:  M5,  M56,  M700 
AVIATfON  ICOM;  AEOH.T.,  TAD 
1* 


SlmplfiK  Autopatch  3DF-50  Will  Patch  FM 
Transceiver  To  Your  Telephone.  Great  For 
Telephone  Cails  Fram  mobiie  To  Base.  Simple 
To  use.  SDI-50,  SS1-6B. 


Budwjg  ANTp  Products 

NEL-TECH  DVK<100  Digftal  Voice  Keyer 

FLUKE  77, 63,  &5, 87  ttuttlm^ers 


|C'32AT 


\C-HW\J^e 


HOIORJiJ^RADiUS 

COMWERCiAL  RADIOS 


Rfjv«Li5  p*?rdh  5 


ItTK.-WtT 


♦  ^  •  . 


Connect  Systems  (CSf) 

PRiVA  TE  PA  TCH  V,  Duplex  8200, 

CS700 

TUNERS  STOCKED: 
NYE  MBV-A  3  Kilowatt  Tuner 


TH-75A 


Wanted:  HF  Radio  Technician 


Panasonic 

Shortwave  Radios/Marine 


FREOUENCy 
COUNTERS: 


VoCom/Mirage/Alinco 

Tokyo  Hy^Power/TE  SYSTEMS 

Amplifiers  &   5/8XHTGaJn  computer  interfaces 
Antennas  IN  STOCK  stocked: MFJ4 2700, 

MFJ-1274,  MFJ-1224,  AEA 
G&G  ELECTRONICS  ART1 ,  PK-88,  MFJ-1278T,  PK-232  MBX   MOTOROLA  AUTHORIZED  DEALER 

Afr  Dfsk,  SWL,  Morse  Coach  W/FAX,  DRSI  PRODUCTS  KACHINA  COMMUNICATIONS  DEALER 


COMMERCIAL 

a  HAM 

REPEATERS 

STOCKED. 

WRITE  FOfl 

QUOTES 


Kantronlcs 

KAM,KPCII, 

KPC IV,  Data  Engine 

Dvn2.2 


CavercraTt/CQaxseal  Stocked 


SHORTWAVE  RECEIVERS 
STOCKED 


Professional 

Soldering 

Station 

4B  Watts 

$79 


METRON 

KWHFMobilB 

Amplifier 

Stocked 


AOR,  AR'90O,  AR-10O0— 
Wide  range,  hand  held  scanners 


AUTHORIZED 


JRU 

NRD-52&, 
JST135 


® 


Alpha  Delta 
Products 
Stocked 


AEA  Isopoles 
(144,  220,  440 
MHz),  Isoloop. 


EIMAC 

3-500Z 

572 B,  6JS6C 

12BY7A  & 

6146B 

BIRD 
attmeters  & 
Elements    '7^ 
In  Stock       t^ 


DEALER 

DIGITAL  FREQUENCY  COUNTERS 
OPTOELECTRONICS  moder  1 300  H/A.  0  1 300MHz 
2210  H,  0-2200  MH2,  2600H,  UTC  3000 

Long-range  Wireless 
Telephone  for  export  in  stock 


BENCHER  PADDLES, 

BALUNS,  LOW  PASS  FfLTERS 

IN  STOCK 


Radio?  for  Business^ 
Gov't,  2~wsy,  etc. 
Stocked  &  serviced, 
call  for  great  prices! 


COMET  ANTENNAS 
STOKED 


HEIL 

EQUIPMENT 
IN  STOCK 


Medis  IVJentors— 
Amateur  Radio  Course 


MIRAGE  AMPLIFIERS 

ASTRON  POWER  SUPPLIES 

Belden  Wire  a  Cable,  Int'l  Wire 

OPTO  KEYERS  STOCKED 


fl  I    ft  -i.  -I  **  2 

Wj   '  -iBr—      '^r       -^P^ 


Hy-Galp  Towers 
will  be  ^hiipped 
direct  to  you 
FREE  of 
stripping  cost. 


New  TEN-TEC 
PARAGON,  OMNiV 


IIX  Towers,  Antennas, 

Mobile  Radio  mounts 

stocked- Call. 


AMERITRON  AUTHORIZED  DEALER 


MAIL  ALL  ORDERS  TO:  BARRY  ELECTRONICS  CORP.,  512  BROADWAY,  NEW  YORK  CITY,  NY  10012  (FOUR  BLOCKS  NORTH  OF  CANAL  ST.) 


New  York  City's 


LARGEST  STOCKING  HAM  DEALER 
COMPLETE  REPAtR  LAB  ON  PREMISES 


"AquI  Se  Habia  Espanor' 

BARRY  INTERNATIONAL  TELEX  12-7670 
MERCHANDISE  TAKEN  ON  CONSIGNMENT 
FOR  TOP  PRICES 

Monday-Friday  9  A.M.  lo  6:3^  P.M.       Thursday  to  6  P.M. 
Saturday  &  Sunday  10  A.M.  to  5  P.M.  (Free  Parking) 

IRT/LEX '"Spring  St.  Station".  Subways:  BMT- 
'  Prince SL  Station".  IND-"P"  Train -Bwy  Station" 
Bus:  Broadway  nt  to  Spring  St.  Path-9th  BXMVr\  Ave, 
Station. 


COMMEI^CIAL  RADIOS 
STOCKED:  ICOM,  Moloro- 
ta,  MAXON.  Standard. 
Yaesu.  We  serve  munici- 
pafities,  businesses.  Civil 
Defense,  ©ic.  Portables, 
mobiles,  bases,  re- 
peaters... 


ALL 

SALES 
FINAL 


We  Stock:  AEA,  ARRL,  AmecOt  Ameritron,  Antenna  Specialists,  Astatic, 
Astron,  B&K,  B&W,  BencJier,  Bird.  Butternut.  CDE,  CES,  Cushcraft,  Daiwa, 
Eimac.  Henry,  Hatl^  Hustler,  Hy-Gain,  Icom,  KLM,  Kantronics,  Larsen,  MFJ, 
J.W.  Millar,  Mirage,  Nye,  Palomar,  RF  Products,  Saxton^  Shure,  Tempo, 
Ten -Tec,  TUBES,  Yaesu,  Vibropiex,  Dupiexers,  Repeaters,  Scanners,  Radio 
Publications,  UnJden,  Kenwood,  Maxon,  RFC. 

WE  NOW  STOCK  COMMERCIAL  COMMUNJCATIONS  SYSTEMS 
HAM  DEALER  INQUIRES  INVITED    PHONE  IN  YOUR  ORDER  &  BE  REiMQURSED 
COMMCftCIAL  RADIOS  stocked  9t  i«rvlc«d  on  pramlstts. 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call 

Export  Ordsrs  Shipped  Immodlately.  TELEX  12-7070 

FAX:  212-925-7001 
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ASTRON 

COR  pan  AT  ION 


9  Autry 

Irvine,  CA927ia 

[714)458-7277 


MODEL  VS-SOM 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  •  HI6H  QUALITY  *  HUGGED  •  RELIABLE 


SPECIAL  FEATURES 

•  a}LID  STATE  ELECTRONICALLY  REGUUTED 

•  FOLD-BACK  CURRENT  LIMITING  Protects  PtHwer  Supply 
from  excessive  current  &  continuous  slioi1«<i  outpyf 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 
HCept  RS^3A.  \%AK  RS  5A.  RS4L  ftS  51 

•  MAINTAIN  REGULATION  &  LDW  RIPPUE  at  low  line  in|Hlt 
Voltagt 

•  HEAVY  Omr  HEAT  SINK  •  CHASSIS  MOUNT  RJSE 

•  THREE  CONDyCTOR  POWER  CORD  except  for  RS-3A 

•  OKE  YEAR  WARRANTY  •  MADE  IN  U.SA 


PEflFORMANCE  SPECIFICATIONS 

•  fNPUT  VOLTAGE:  105-125  VAC 

•  OUTPUT  VOLTAGE:  13.8  VDC  t  0.05  voHs 
(tfiienialiy  Adjustable:  11-15  VDC) 

■  RIPPLE  Less  tt^n  5mv  peak  te  peak  (full  load  & 
low  line) 

•  All  units  available  In  220  VAC  input  v^jltage 

{except  for  SL-tIA) 


SLSE 


MODEL 


Colors  Corrtinuiras 

Grgy     Black     Buty  lAcnps) 


LOW  PROFILE  POWER  SUPPLY 
SL-1tA  •  •  7 


ICS* 

I  Amps  I 


11 


Size  IINI 


2%kTOxW 


Shipping 
WL  [lb£.| 


II 


RS-L  SERIES 


Continuous  ICS*  Size  (IN) 

MOOa  Duly  lAmpsI  (Aitipsl  H  ■  W  ^  0 

•  POWER  SUPPLIES  WtTH  BUILT  IN  CJGARETTE  LIGHTER  RECEPTACLE 
RS^L  3  4  3^rix6V»x7^A 


RS-5L 


3%  X  6Va  X  Vk 


Shipping 
Wtnbl!) 

B 
7 


RM  SERIES  MODEL  RM35M 


19"  RACK  MOUNT  POWER  SUPPLIES 

Conlinyoui 
IrtQQEL 
RM'12A 
RM-35A 
RM-MA 
RM-60A 

Separale  Volt  and  Amp  Meters 
RM-12M 
RM-35M 
RM'SQM 
RM-6flM 


Duty  (Ampsl 
9 
25 
37 
50 

9 
25 
37 
50 


ICS' 
(Amps) 

12 

35 

50 

55 

12 
35 
50 

55 


%\U  [INI 
K  X  W  X  D 

5»/ix19x8'/< 

5^A  X 19  X  12^^ 

5V«x  19x12^^ 

7  X  19  X 12^^ 

5V*x19xB'/4 

5V4x19xl2W 

5V4X  19x12^/? 

7x19x12*^ 


Stripping 
WL  llbsl 

16 
38 
50 
60 

16 
3S 

SO 
60 


RS-A  SERIES 


fi/IODEL  BS-7A 


MODEL 

RS-3A 

RS-4A 

RS-5A 

RS-7A 

RS-7B 

RS-10A 

RS-12A 

RS-12B 

RS-20A 

RS'35A 

RS-50A 


Colors 

Gray       Black 


* 
« 


* 
» 


Continuiiui 
Duly  (AmpsI 

3 
4 

S 
5 

7J 
% 
9 
16 
25 
37 


tCS' 
(Anps] 
3 
4 
5 
7 
7 

to 

12 
12 

20 
35 
50 


Sizi  (IN) 
H  xW  X  E» 

3  X  4^/4  X  5^-t 
V^k  X  d^A  X  9 

vh  X  m  X  Vk 

Vk  X  %^k  X  9 
4  X  7^^  X  10^4 

4  X  7^^  X  loy^ 
m  X  e  X  § 

4  X  7yz  X  10^4 

5  X  9  X  10^^ 

5x11x11 

6x13^/4  x11 


Shlppini 

m.  (lbs.) 

4 
6 

7 
0 

to 

11 
13 
13 
IS 
27 
46 


RS^M  SERIES 


MODEL  RS-35M 


MODEL 

Switchabie  voti  and  Amp  meter 

RS-12M 

Separate  volt  and  Amp  meters 

RS'2(}M 

RS-35M 

RS-50M 


Conitriuous 
Dyly  (Anpt) 

9 

1$ 
25 
37 


lAapi) 

12 

20 
35 
SO 


Size  [IN] 
HxWxD 

4%  X  6  X  9 

5  X  9  X  10^^ 
5x11  x11 

6x13^x  11 


ShlppliiB 
Wl.  (lbs.) 

13 

18 
27 
46 


VS-M  AND  VRM-M  SERIES 


S^^^e  Volt  and  Amp  Meters  *  Oulpul  Voltage  adiustal^le  from  2-15  volts  *  Ciirrem  Itmit  adjus^e  from  1.5  amps 


to  Full  load 
MODEL 

VS-12M 

VS-20M 
VS-35M 
VS-5QM 


Ciiliiltil 

Dilf  |ABft) 

@13.8VDC  @10VDC  @SVDC 

9               5  2 

16              9  4 

25             IS  7 

37            22  10 


(A«Hl 

@  13.8  V 

12 
20 

35 
50 


MOOEl  VS-35M 


VariaMracK  mount  power  applies 
VRM<35M  25  15 

VRM-50M  37  22 


7 
10 


50 


SJZI  liN] 
P  X  W  X  fi 

4W  X  8  X  9 

5  X  9  X  10^ 

5x11  XII 
6x13^x  11 


5!4  K  19  X  12Vi 
5%  X  19  X  12^^ 


Slippiil 
WL  lll«J 

13 
20 
29 
46 


38 
50 


RS-S  SERIES 


MODEL  RS-12S 


Built  in  speaker 

MODEL 

RS-7S 

RS^IOS 

RS-12S 

RS-20S 


Colors 
Grty        Rladt 


Cilliillil 

Dity  |A«pi] 

5 

7.5 

i 

16 


IDS' 
A«pt 

7 

10 
12 

20 


SizI  (III 

I  X  W  X  D 

4  X  7Vi  X  10^ 

4  X  7%  X  10^ 
4V&  X  8  X  9 
5  X  9  X  10!^ 


Sllpplll 

Wt.|lll.| 
10 
12 
13 
18 


*ICS— irnerminent  Cofnmunicaiion  Service  (50%  Duty  Cycle  5mln.  m  5  min,  off) 


CIRCLE  16  ON  READER  SERVICE  CARD 


Cominued  from  page  18 


I TO  ANl 


p  RELAY   © 

r  JRANSMfTJER 
(In  iodmi) 


^?i 


TO  f^r 


TO  BCm.  OR  JfCH?. 


^    + 


S¥ 


nv 


Tjpiai 


pm 


i@  m)    ^^ 


/i^wre  2.  (a)  Pans  plucemem  (top  view)  and  (b)  parts  place- 
mem  (bottom  view). 


resistors  can  be  mounted  inside 
of  a  female  RCA  shielded  plug 
and  attached  to  ihe  FIRE- 
BALL antenna  lead  for  cali- 
bration- Adjust  the  FIRE- 
BALL'S attenuator  polentiom- 
eier  until  the  LED  barely 
lights.  Your  rig  is  now  set  for 
6.4  milliwaus.  Ju^t  turn  the 
attenuator  pot  !/6  turn  to  the  left 
for  a  10  milliwatt  output.  For 
more  immediaie  readings  a 
more  elaborate  calibration 
meter  can  be  built  (see  the 
''Firecaler  Milliwattmcicr*' 
this  issue). 

A  quick  and  fairly  accurate 
way  of  finding  the  lOmilliwaii 
level  on  the  FIRE-BALL  is  to 
turn  the  potentiometer  fully 
counter-clockwise  for  maxi- 
mum power.  Then  turn  the  pot 
3*/i  turns  clockwise— you 
should  now  be  very  close  to  iO 
milliwatts  output. 


oscilloscope  capable  of  greater  than  30  MHz 
bandwidth.  Attach  your  fireball  up  to  a  T- 
connector  that  is  terminated  with  a  50-ohm 
dummy  load.  Hook  this  up  to  your  scope 
input.  Measure  ihe  peak-to-peak  voltage 
while  keying  the  FIRE-BALL.  To  determine 
your  output  power,  use  the  following  calcula- 
tions: 

1)  Calculate  peak  voltage  (Vp  =  Vpp/2) 

2)  Calculate  RMS  voltage  ( Vrms  = 
0.707»Vp) 

3)  Square  the  RMS  voltage  and  divide  by  the 
load  resistance  (Vrms)^/50 

4)  You  now  have  your  output  power  in  watts! 

Combined  formula: 
Power  in  Watts  ^  {0.707»( Vpp/2)) VSO, 

Note:  To  check  your  calculations,  a  2  volt 
peak-to-peak  voltage  reading  indicates  an 
output  power  of  10  milliwatts  (0.0 10  watt)* 

If  you  don't  have  access  to  an  oscilloscope, 
you  can  construct  a  6*4  milliwatt  LED  stan- 
dard (See  Figure  4).  The  LED  and  '/a  watt 


Operation 

Hook  up  the  two  cables  from  the  FIRE- 
BALL to  your  antenna  and  to  your  rig.  Attach 
a  CW  key  and  prepare  to  have  a  great  time 
chasing  down  milliwatt  QSOs.  Now  that 
Work^  All  Slates  (WAS)  has  been  accom- 
plished With  2  milliwatts,  why  not  try  for  the 
milliwatt  WAC  or  DXCC  awardi^! 


Figures,  PC  bmird  foil  pattern. 


FEMALE 
RCA  JACK 


10 

-Wrtr 


m 


AT 


Figure  4.  10  milliwatt  LED  calibrator 


Parts  List 


FIRE-BALL: 

Cr^tal  oscillaior  module 


1 

Ik,  tS-lurnpot 

1 

5-voH  relay 

2 

shielded  cables 

1 

PC  board 

LED  Caliljraton 

1 

LED 

1 

47  ohm  %  Of  14  watt  resistof 

1 

10  ohm  %  Of  VSiwatt  resistor 

1 

female  RCA  ph^n^o  jack 

RS  271-342 
RS  275-243 
RCA  plugs  or  BNC  connectors 


RS  276-033 


RS  274.338 


A  kit  of  all  parts  for  the  FIRE-BALL,  induding  the  PC  board,  crystai  oscillator  on  28.060  MHz.  arnJ  a 
RRE-BALL  membership  certificate  is  available  tor  S24.  Th«  assembled  and  calibrated  unit  is  S36.  A 
pren^alibrated  LED  power  standard  is  avaNable  for  S10.  Please  add  S2  fOf  postage.  Califorriia  residents 
please  add  sales  lax.  To  order,  contact  Bilt  Smith  WA6YPE  a!  Smith  Enlerprises.  40fl  E,  Mauna  Loa, 
GlendoraCA  91740.  Telephone:  (8i8)9S3-0079. 
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ACOC  Elactronbs*  5143-1 
N«w.  propped  powor  supply 
wtth  w{ffl«  and  connactor& 
toU«fed  !o  Inputs  and 
ObtpiM.  Op«n  frame  styi«. 
n«gylat«d>  Voftags  arnl  ^ 

curt«n(  adJLAtmemtrinRieiB,  4.94*  X  4,03'  X  ?. 
UL  ftT>d  CSA  Iwl^d.     CAT*  PS-Sa     S10  00  each 
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Rub^CDn  CE  ph^CFfUsh 

aTS"  dte.  X  1J '  high.  The&a  are  rwnf 

c^pKipri  !ha]  have  bean  prflppad 

with  tA*  t>lackftnd  r»d  wirB  bads 

vold«r»d  !o  thft  terminals.  CATf  PPC-^tO 

S2.50  e«^  -  10  for  S22,50  - 100  tof  S200.00 

Larger  quantHiei.  availabie.  CaJI  for  pnang 
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$  PPG  640AC-A  i^'^^^'SnHS^ 

Desk  lop  pcwfw 

supply.  Iflpul: 

1 20  Vac  60  hi  ^*i , 

Ou|)ut:  I^Vdc 

€  foot  oofd  on  jrput 
€  loot  com  on  ouput 

larminated  by  OCbarrelplug  Zimmicf.    4J'X3.12' 
X^44"  U.LIftlB<J,     CAT<DCTX-tJie     $7.50  each 
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RolTonf  NC12E3 
ThttSA  are  the  same 
fmim  ^M  have  In  our 
calajog  fox  £9,CX}  each. 
We  jus^  reoatved  another 
load  o\  then)  and  want  \o 
move  quantities  ai  a 
specleif  pricft.  Rated:  l2Vdc,  0.18  arrp,  S.£  watts. 
4.B9*  square  plastic:  housirvg  X  1.25'  IhidL  &  blade  Ian. 
Tworpigtailleads.  CATi  CF*122 

10  tor  165.00  '  100  for  $500.00 
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Ivory  RG  1 1/U  terminated 
with  heavy-duty 
F  connedofft. 
Also  inclLJde€  af-61 
apllcer  and  a  75  ohm 

lermlratof  load.  New  «m~T7 " 

Cablefi  manufactured  ior  "*       *B-iJ 

IBM  pc  networks.  UL  li&led.  Spe<^;  75  Ohm  irrpedance. 
Gahl*  ja<diet  0.0.  0.405",  Dietectric    0.2a5"  dia.  Center 
conductor  OCMT  dJameler.    IBM  P/N  1 501 90S  COM/ 
SCOPE.    CAT#RG-11-1     100  toot  roll  S15.0O 

CAT#  R<j*1 1-2      200  iotjA  fdil  $27.50        _ 
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'  M-  £7/*£4^«ii^  I 


TERMS:  Mifvnum  onitr  $10.00.  S/lfipno  and  ha nc^ifig 
fwth»43  coninwtal  U.S.  A  13.50  pw  ofdmf  AS  offv/s 
ittckxfing  AK,Hi,PR&t  dm^ia  mtstpAy  fiM  sfmp*nQ^ 
Mon^ofs  daiivmm^ n  CAlFORNiA  mmi  inctuds  siait 

_p£llJ'o}i£ree^  ST^'E  ^'L^  dKf-  - 

FREE  60  Page  Catalog 
Containing  ovef  4,000  ITEMS 

ALL  ELECTRONICS  CORP. 

P.O.  Box  S$7 '  Van  Nuys,  CA  '  9U0B 
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Mum  ber  1 2  o  n  you  r  Feed  back  card 


The  Firecaler  Milliwattmeter 


Calibrate  your  mini-QRP  rig. 

by  Martin  Beck  WB0ESV 


When  running  low  milliwatt  tests  with 
the  FIRE-BALL  transmitter  {in  this 
issue),  you  need  to  be  able  to  measure  the 
output  power.  Not  having  an  oscilloscope 
with  a  30  MHz  bandwidth,  and  only  having  a 
calibrated  LED  standard  at  10  milliwatts,  my 
power  measurement  was  restricted  to  one 
value. 

I  tried  a  VTVM  and  RF  probe,  but  it 
proved  next  to  useless  at  this  low  power ^  high 
frequency  range.  Bill  Smith  WA6YPE  men- 
tioned this  to  me  and  I  told  him  1  thought  I 
could  design  and  build  a  meter  to  do  the  job. 
Thus  the  Firecaler  (FIRE-BALL  Calibrator) 
was  born. 

The  FirccaJer  has  two  ranges:  0-10  mW 
and  0-100  mW,  and  operates  from  a  9-volt 
battery.  It  has  a  face  plate  mounted  poten- 
tiometer to  zero  the  meter  as  the  battery 
voltage  decreases  with  use.  Zero  the  meter 


PARTS 

Rf  (t  R2  Qr^  linear  taper  pots 
Dl  ^  02  are  IMBM  or  1NJ4 
.01  QOpadtors  are  disc  ceramic 
m  meter  is  0-1  MA,  Da 
R3  is  Jli,  iinear  tap&r 
JIJ2,J3  are  RCA  phono  (fema'&s) 

R4  =  $2  ^^    1/4  W.    matched 

R5  ^  240  ^  1/4  W,  coverd  H/  spagetti 

MFf-W2 

St  =  SPST  switdi 

52  =  DPDT  switch 

JFRWNAL  STJ^iP  Ci/t  as  reqd. 

1/8"  BRASS  or  COPPER  TUBltiG  x  7/8'^  long. 

B0X2^' X  4'  X  r  piastc  W/  dum,  f<ic&. 


mW:  MOST  6F  Ihit  PARTS  mm  THF  EXCEPWN 
OF  THE  METER  Am  JHE  ATTENUATOR  RESISTORS 
SHOULD  BE  AVAILABLE  FROM  RADiO  SHACK  INCLUDING 
JHE  PLASTC  BOX  WJU  ALUMINUM  FACE  PLATE, 
CUT  A  f  DIA,  HOLE  IN  BOTTOM  OF  BOX  FOR  ACCESS 
TO  THUMB  TURN  POTS. 
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1/2  W 


T 
1 


mUWATTieiER 

scmiAW 


with  no  RF  applied,  and  turn  the  pot  dial 
clockwise  until  the  pointer  just  reads  d—do 
not  go  any  fitrther.  First,  calibrate  your 
FIRE-BALL  to  10  mW  using  an  LED  stan- 
dard (see  the  FIRE-BALL  article  in  this  is- 
sue). The  10  mW  test  signal  can  be  obtained 
from  a  signal  generator  as  well.  Hook  up  the 
antenna  output  lead  from  the  FIRE-BALL 
transmitter  to  the  Firecaler  power  test  jack. 
Key  your  transmitter  and  turn  on  the  milli- 
wattmeter. Switch  to  the  0-10  mW  range, 
adjust  the  thumb  turn  pot  on  the  right  (cut  a 
hole  in  the  bottom  of  the  Firecaler  for  easy 
access)  to  read  full  scale  at  the  0-10  mW 
range  (full  scale  =  LO  on  the  meter) . 

Then  switch  lo  the  0-100  raW  range  and 
adjust  the  left  pot  until  the  meter  reads  0,  L 
The  Firecaler  is  now  calibrated,  and  you  can 
adjust  your  FIRE-BALL  pot  to  whatever  RF 
output  level  you  want  to,  or  you  can  accurate- 
ly measure  the  power  that  you  were  running 
on  that  last  QSO — the  one  you  made  when 
you  kept  turning  the  power  down,  and  the 
other  guy  was  still  copying  you. 

For  those  of  you  who  really  want  a  chal- 
lenge, and  work  in  the  microwatt  levels,  there 
is  also  a  built-in  —20  dB  attenuator  that  you 
can  transmit  through.  TKus,  10  mW  set  on  the 
miUiwatt  meter  wiU  be  100  microwatts  when 
run  through  the  attenuator. 

Some  Donets 

Don*t  transmit  over  100  milliwatts  through 
the  milliwatt  meter  or  attenuator.  This  means 
NO  break-in  operation.  Use  a  manual  switch 
in  your  antenna  coax  to  switch  to  a  receiver 
on  receive,  then  switch  to  the  FIRE-BALL 
with  attenuator  for  transmitting. 

Don't  use  an  old  9V  battery.  The  meter 
readings  are  only  accurate  with  a  good 
fresh  battery.  The  Firecaler  draws  5-10 

mA  when  on,  so 
when  in  doubt, 
give  that  used 
battery  to  the 
kids  and  get  a 
fresh  one. 
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Martin  Beck 
WB0ESV,  1637 
Hood,    Wichita 


Figure  I.  MilliwaUmeier  schematic. 
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figure  2.  Attenuator  and  adjustment 
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Figure  3.  From  panel  pans  placement. 


RAMSEY  ELECTRONICS 


eOM-3 
$2795" 


2  WAT  RADIO 
Samt  MONITOR 


COU-i.  ihir  wortd'i.  mam  pd0ui«r  KiwcDst  wmce 
tor.  ForiliOtH  bigi  gr  vuiJI  Ifw  QQii^  drtvw 
rrapabiKiw  tor  i  tvHctic  pnc4K-4n0  oi#  nev  lease  pth 
gram  aioiiH  tfDu  Is  <HHr)  ■  CCWA-3  Ipr  tess  than  53.D0  a  (fay 
F«alt#es  ^D^'frct  «n(|ry  kiyDoin]  wOt  progtanvnatiii! 
rmifnHy  'Audio  A.iiMmMm/t  iTiqiKMeyfieutorH-EDbaf 

tnapiM  levvts  *Higf4  f«c»l««  ctns/tivity^  l«e  than  &  |iV 
•  100  kHz  ta  999  999$  tMM  •Corl^uoi^  fryqinn^pMBr' 
age  'TftJi*mrt  prtMctivi.  ufi  lo  lOO  nana  "CTS  ton© 
encodir,  1  liHt  and  mtmai  modOAtion 


RS6-10 

$249500 


STNTHESIZED 
SIBHAL  SENERATOfl 

Rhiiy.  a  tdm^fiosi  ima  qualay  signal  ggiwamr— a  ma 
aJ^emaiNit  io  Iha  t7.OQ0  ^atiai^fc^  Hh  RSG-TQ  ia  ■ 
Tianil  wforhono.  taJt«aiy  lo  uaa  pewatato  ided  tonfm  lab 
OA  Acll « fior  proitaliQn  IB^.  Leass  it  for  lass  ttian  S3  00  a 
day  Fa«ltf*»  *1{}0  hHz  lo  9^  UHi  •1C0  Kz  raseiuiQn  to 
500  Mhte.  200  Hz  aCipw  -  -  1 30 SI +f  OdBiTi  outpul  rHi9- 
•0.1  de  QUKput  raaohAcn  "AM  and  FU  modnlaiion  •?>: 
pragranNfiabia  mafnohH  •Oulpul  seleclion  m  vtM^  <IB. 
4&A  w^  HiMant  niwBfWKi  beiwBen  umti  *Rf  OlApLd 
fanaiaa  power  proMNad  'LED  d^ay  ^  >r 
rflT^—na  iniiiiiig  gucsMworitl 


FREQUENCY  COUNTERS 


CT-7D  7  DIGIT  525  MKz 


CT-90  3  DIGIT  600  mUz       CT  125  dOrClT  1.2GH2 


Ramsay  Eleci^onici  has  baan  marrulacturing  elac^ 
tfonic  (es^  gear  lor  over  tOysars  ernrt  Is  recognised  for 
lis  EaQ  qu^iEy  producli  ai  brsaJilhraLigih:  prices.  AJt  at 
&jf  counlars  capty  a  tuic  one-y^v  wsfFariry  on  pans 
afya  laEKjr  We  tstlia  gmm  ph6»  ^n  ii&ifvQ  fhe  largest 
majiufiacjurer  a)  low-<:04l  counlart  m  ihA  antira 
USA  c^m^p^^  sp4i:iiicaii0<v«  Oi^  coontefs  art  fuii^ 
t^atu^ed  tram  audifl  to  UHF,  *irh  F£T  hrgh 
rmpedance  jrpcut.  priopar  «*•**  thtfmOQ  orcmiry,  ami 
durabla  h^  qualiiir  apojiv  'glass  plaiifid-iJim  PG 
Doflr!$constnjcfO(i  AiuisllBar*  lOO^frniviuiadurejt 
HI  ttw  U.S. A.  Ml  ceuntart  datura  i  0  pfwn  acCLracy. 


HEW6T-2502.5  6HZ 


ACC£SSOniES  FOR  COUNTERS 

TafaiKOpic:  9>h»p  drvt^nn^  ->^C  pioq,  WA-  TO 

Hieh  imptdoAce  pru^a,  iiffhi  tcacNngk  hp-i 

LovK^pan  protM.  ftute  uit.  LP-  t 

Diivd  proba,  ^afiarat  purpose  us«.  DC-1 

tm  i»M.  etavnateouiilaf  (c  eaisy  viewing.  TB-TI} 

ftKlWOHilit  ifMfvtal  tencry  pack  BP-4 

CT'90  Dvan  timaaaaa.  0  1  ppm  accuracy.  Qv-l 
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•^9w  low-c«9r  rnlcfowawe  Oappl«' 
adai-  kil  "Clocks"  can,  plariH,  boalb, 
lOTsas.  bikes,  baseballs,  i^odsla,  run- 
igrs,  0*  viriysiHy  anytii'^Q  inm  mow^a 
3peFai«3  at  2,B  GHz  ivim  ovtr  i^^mii^ 
ans?.  LED  d<ioil*i  rafldiaul  displays 
tpeedSi  in  rnkles  pet  hour,  kiiorrkeitfrs 
lar  hoiir.  or  favi  pf  r  MeonHF  Ear- 
•hOTfl  output  permits  liitamng  toactu- 
li  Dcfiplar  itttti.  Ua*i  two  Mb  canoe 
arts  ^  annaimi  (not  mctudwd)  and 
lan  on  12  VtX^  £a^y  to  b^iiiS^a^i 
iicirowafva  c^wtry  n  PC  smpfane  Kii 
idudttsdecuie  A6S  puaiic  cast  vtriin 
p««dy  Qfiphici  fv  C  profauJKjna^ 
joh  A  v«nr  uUhJI  And  (i#4t  Ml  bl. 
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VrmJSlON  AtARM 
i  rsaj  mcromn 
aftan  ditf  wA  itaiw  >  a  hu- 
larv  as  tar  ffi  tO  feat  atray 
Jpfli  iJii  ari  f  3GHf  vtfit 
flt  dlwclad  ivy  ta«i.  mN,  0r 
ibf^mtm  Urnm  up  u  lOO 
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iDaad.  luiH  cat  1 2  VDC . 


ONE  D€CO{>ER 

contpMy  aM  «ca»* 

1  iiiR^Ktioard  fit' 
'res   4t!a-MKffi  Ht  HO- 

staiiJa  rwi^  ng  SMum 
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OLOR  ORC3AN 
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Boost  those  wflflk  seg-na(a  to  jfOur 
&canj>er,  TV,  shariwai^e  rac^lo  or  fnv- 
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RufhE on  12  VDC  or  1 1D  VAC 

PR-2,  wared,  inc^ludes  AC  ada^ler 

$&&  9S 


2M  POWER  AMP 

Easy  to  b>uiUi  powor  amp  has  i  Tim04 
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swrrcM 
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LIGHT  BEAM 
COMIUUNICATORS 

TranivTtit^  audic  over 
.11' Fared  b«am  up  to 
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FM  WIRELESS 
MIKE  KITS 

FM.3 

SHOWN 
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jn<ts  Transqiit  slable  signal  irr  afl- 
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mjiB 
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FUnit,  long  range,  high  power  w\ih 
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TELEPKONE 
TRANSMITTER 
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TICKLE  ST*|C 
A  Blioc^ing  kH^  aiim- 
ing  LED  ettracis  vie- 
tirm  to  picA  ii|p  inno- 
ceni -looking  can  — 
^ou  watch  the  turr*'  Ide- 
al |iDr  office  desks, 
pailiafl,  noHey  know-k[- 

TS-4Kit  $9,95 


SUPER  SLEUTH 

A  aupor  Sifrnsitive  am- 
plihyr  wh'Ch  wNI  picli 
up  A  pin  drop  al  t5 
ttei'  G^aei  for  monli- 
ionr»g  Paby'i  room  or 
as  ganarai  purpcrsfl 
ampiifte.  Fuil2W  rma 
□ufEpui  Runs  on  6  Id 
15  volts,  uaca  6~45 
onTi  ipaaaa'. 
9^9  ki  15  95 


TV  TRANSMlTTtR 

Transmii  -ftjui  vGPof 
TV  camera  ihrEHigNiul 
your  House  Slable 
qua^TiCy  signal,  tufvabla 
Ch  4-6  Accept*  sian- 
dand  video  and  aud'O 
inputs 
Complela  Kit. 


QROADBANO 
PR£AMP 

Very  popular  sensitivp 
aJl-purpo&^  preamp, 
ideal  lor  acannar, 
TVs,  VHF/UHF  nc- 
QHinters  Lonotse  -' 
dB  ^am.  100  hHz-i 
GHj.  tV-12  VOC  Op- 
eralKxi 
SA-Tkdt  IU95 


FANTASTIC  2M  FM  TRANSCEIVER 

SYNTHESIZED— NO  CRYSTALS  TO  BUY! 


Ramsey  bmeKs  the  price  barrier  on  2  nuaiarnoiJ  Hara'i  the  idaai 

II I  on  hn  irtaffriwril  jiwlMf  riiionianififia)  St*ivjifWiMiitdk>6^ 
piuinjiiaiiad  etamiefa.  SMf  RFtKritput.  aa^nitiv*  dual  tonvarsion 
nK«Mwr  and  EA5V  aseembfjf  Why  pay  mora  ipr  a  a*condhand 
didhgwh*nynj^(«iateyeuri»ifftlerl»s  HaweaoffUftfiiHgt 
fom  nn  tniy  AAl£RICAN-IIADE  FM  r^  TYaa  iojttimta  Mm- 
lor  the  case,  niiut  and  apa^vr^»4C0M  or  a*^wl 
plug  ri^  In.  Add  our  cnun  baaufiiM  caaa  aat  iDf  1 


$129 


FTB-1«atit 

FTR- f  46^  aiunnini 


A  Itnobaai 


134  9S 


2  M  &  220  BOOSTER  AMP 

'6^1  ODQ&At  lof  any  ^  metst  or  2^  MHz  tumd'lHBki  unil. 
■..:..  .  er  bDosi&TB  detnet  over  30  wans  of  outpul.  w)kmnq  yoti  to 
he  iha  repaat^r's  tutl  miieimq  tvhila  The  kiw  ntHW  pfaamp  refnarkabiy 
irnprowa  raeaptHHi  Ramsey  EieciTi^ics  his, sold  uhoifaarids  of 2  fnel&r 
amp  i^m.  hut  mMvwe  otfer  complsiely  wiied  arul  leilAd  3  maler,  ai  vtsi\ 
m  ?2Q  Mi-tj,  MniJs.  Both  have  aM  iht  leaiufei  o(  ihs  hjgtt^pneod  Soost- 
i^rsr  al  a  If  aci  i&n  o)  the  cost. 
P A  1 0  2  MTR  POWER  lOOSTlfl  (10  K  power  gain} 

Fu^iy  Wir«d  fi  lesl«Ki    ...■ w..w... ,-.,, S79.&5 

Pf>,-20  32Q  MHz  POWER  SOOSTEfl  [B  X  p^var  gain) 

Fulty  w^rttd  A  letlfiHil  ^7iM 


• 
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QRP  TRANSMITTERS     HAM  RECEIVERS 


20, 30. 40.  flon 

CW  TRANSMinERS 


Jdhi  Ih*  lun  on  QPP*  Tnousamte  of  inse  nnfti-ngs  hava 
dean  aoid  an4  texts  of  DX  oantadB  Itaw  t»an  m*da 
bnagina  woribng  Easiem  Ei^iope  wiiiti  a  130  tranamn- 
lar—thai'i  ham  raifiq  tf  its  bast!  TTiaw  CW  hgt  an  ideal 
nvaiet  lo  iha  ftosa/efs  at  ngtai  Tliay  hwMa  hM^xiaiecxi 
'  '-1  Cry^^  oanirDi  {dite  pofMte  ORP  JCTAL  tftcbjd 
'.f  lit  oKpti  wi  te^4p  aniiwtt  iMiiieft.  Buaa  or 
1ZVDC  A43dOirn!ialctw^C3seandiaioO'aet^aJian4- 

Ydur  chva  o(  band9  1^35 

(Speerty  btod  QRP^2D,  30, 40  or  lOf 
JUak^HtgcasnltonbatCQilP.   .  S12  95 


E-Z  KEY  CMOS  KEYER 


Sa*id  pai^NCt  CW  wtthm  an  tmtM  dl  racatwog  mia  Uii 
Ert^Y-^tt^aaa  m  h^  sidelone  oaidiaior.  speed  conirgl 
arid  kayft  moat  any  iransmidHr.  f%jnstormonnhi.onaiV 
tai(l«rfy  29i»oa  niamial  ^ves  klau  on  rtiatang  yOi« 
cjwm  key  ^  fxira  aaMng$  Add  our  matchirtg  cata  iai 
Igr  cptncilale  atMion  iodk. 

CW7kH «4M 

Mllching  case  li  nob  set.  CCW  f  1 S?  9& 


ACTIVE  ANTENNA 


Crampeci  lor  ipace?  Gat  longw^rg  perlonnance  wJlh 
ifm  dfiBklop  aniehfts  Property  deaignod  unH  haa  dual 
HF  and  VHF  clrcuitrv  and  built-in  whhp  artorna,  aa  well 
Hi  ^vtarnal  jaj^k.  ^f  gain  control  and  SV  eperatlort 
mililKfFA  uhLt  Idaal  for  SWLs.  traveling  hanig  or  acani^r 
bulta  who  naed  hotter  recepljo^  TJve  matttilng  ca*4 
and  knoO  sat  gives  tlia  unht  a  hundred  doliar  looJ^i 
AA-7Ktt  124  9S 

Malching  case  A  kr>ob  seL  C  AA  S 1 2.3& 


SPEECH  SCRAMBLER 


CoTTimuAfcaie  m  toiaJ  pmiacy  o*er  phone  or  rtdto  Kit 
lealuret  iMl  duplex  opeiirilaii  Learig  (raquancy  invar- 
tion  Both  fftike  ari^  apeaicarariiria  iii(M  oonriaciona 
Easy  hootEup  ip  any  t^/o,  and  maphorw  use  n^jrea 
nodtr^acionnaction'  EKyroboadgtCcirgtM  Canalao 
be  uaa^  Id  d*S£reiiM)i^  ffiany  S-way  ra6o  ngnais  Fa^ 
Tih  your  kil  00  wiilli  itie  fwvfsorne  (!«» Ill  kAOb  «ai 

rAh«iobset.CSS  *'??t 


20. 30, 40,  BOM 
An  Mode  RECEIVERS 


Qgiki  yotf  mm  mini  ham  $iai«Qn  Sartann*  il-ffiode 
AM.  CW.  SS8  t&a^vefs  use  ^met  canwraion  dastgn 
wih  NEfiOZ  C  B&  la^und  in  OST  ana  ARRL  hand- 
booits^  Very  sensiffiie  ^nrackv  u^ma  over  aniira  band. 
PImfy  ot  apeater  vcridiM  Run  on  9V  ban«fy  Wary 
EASY  fo  buid,  fcaa  of  Ml  end  whicaaonai  aiaai  lor 
fjeginrier  or  old  pi&  Near  30«pa|p  infeu^  Acid  the^aaa 

1 1) M  iw J  lilm  1  [u\ iiti III ■  n I il  looa 
Tdvdsiaea^bmta  %27^& 

CSpedi^lkarHf:  »«-aD,  ^^4.30,  NR^  *9^M0i 
MarlawiE^eAif^aeLCMR  V12.95 


2,6,  10  MTR.  220 
FM  RECEIVERS 


Keep  an  ear  on  it>e  local  repeator  gang,  tti^nJlOf  Ihs  cops, 
ct\m^  oul  ii^  w«alher  or  (ust  pl4ln  liiten  ari^iind^  Thaaa 
sen&h  Ive  &uperhBl  rBcaivora  a  re  |UBt  tlia  tickel  Thay  lu*^^ 
nny  5  MHz  portion  of  the  ba^d  and  havft  smooth  varBClOf 
lumng,  dual  cdv^rsFon  wilh  cdftimit:  IF  fllleffl,  AFC,  Ad- 
luatable  ^uelch  arKJ  pleniy  of  spea;ker  volume  Run&  qn 
W  battery  and  p«rfQrmanca  that  nvals  ihe  bi0  rtS^i'  For  3 
complele  lin^5.ti«d  pro  ioolt.  Add  our  malchlr»g  ca:ie  and 
knob  let  wirh  screened  graphica. 
fW  cammuntcBtions  receiver  hit  -SSS  95 

Specify  tiand:  FR  14€  |2mk  FRfi  (Gm),  FRIO  ElOm).  FR- 

220122a  MHz) 
Mutchirtg  ca%  &  icndb  »t.  CFR  Si?ft& 


FM  STEREO  TRANSMITTER 


STEREO 


SHORTWAVE  RECEIVER 


flifl  your  own  <L^-^  ■'.' V  ^  j  iia^ia  sgn^ 

in  the  ssanoard  FM  oti^adcaM  band  t^rD^)l1cM  fhe  4i^^ 
idonnaf  neiphbothood.  CannaGiseaaiiriDinBeiipinda 

CO  ptayar^  feape  iIbcJex,  ale  Runa  en  9V  iaaary,  *■§ 
ijrdamiiwtipaf^HifKvideictafTial  antvnnapic*.  Addoi^ 

ru,Tntii  *29»5 

§easmsst,CFW  Sl2^ 


AIRCRAFT  RCVR 


^anusiic  racwnr  Tha3  captifres  ihe  miortd  with  juM  a 
1 2~  antanna^  Can  receive Mn<f  2  MHz  poniofi from  4- 1 1 
MHZ  True  supertnf  has  smooth  varador  tuning,  AGC. 
RFgajncontroH.  ptenty  of  {^aJcer  veluma  and  runa  qn  a 
9V  battery  Faacmauns  Seoul,  schoo!  or  c^iub  pro^aci 
proYidas  hours  of  lun  lor  eiren  the  moii  »aFious  DXcr 
F{3t  Iha  car,  coniidier  ou>r  sJiortwave  c^nv^dei  Two 
tWJlchabla  bandi  (In  3- £2  MHz  ranga],  ea£h  1  MHz 
widp— tunable  on  your  car  radio  difll  Add  some  intarasl 
Ui  your  drivy  home! 

Stiortwave  receiver kii,  SRi  $?7.8& 

Shqriwas'e  convertef  kit,  SCi  Wi.-flB 

Mdic  iM4vg  cas«  ee  r  tor  Sm ,  CSR  $  1 2  {IS 

Mat  ch\nQ  case  set  lor  SCi  ,CSC  ,    S 1 2  9& 


^35: 


Hear  enCiliti^  Ssrttati  communvcat^n'S,— picti  up  ptanes 
up  to  IDO  miles  away'  ReOeivefl  1 1 0-1 38  hAH^  AM  air 
h-snij,  smooth  varaclCJr  luning  superN't  wUh  A6C,  ce- 
iiimic:  filler,  ad|U£table  squelch,  et^calftint  Benslllvlty  and 
lat&  a\  Speaker  votum?  R^n^  on  8-V  bailary  Great  for  air 
shows  or  just  haj>ging  around  the  airpoi^l  tslow  30-page 
manuai  dataiis  pilot  talk.  too.  Add  case  aal  ler  "pro" 
look 

AR- 1  kit       .    .  .  ta*  95 

Matching  casa  set,  CAP  1 1 Z  95 


TErWi  imniUciHsnafwriratBHl  piamine'ior  (0 
iaff*  H  "oi  pli4«it  Pfftiifo  in  ong-nat  tatm  ^o*  i*. 
tu<^a  "Aifld  r'  4  |yfi  rti  Jt^iUiimij-rpiiir  Smi  Far  alt^ip- 
fllfm   |>Hrtdlirta^l*Siliniit*iptt«»   ^Fv  ttFEMariord^"! 

■PlHi  ■!  yviv  ««rti  a  new  wanaRty  OA  lived 

RAMSEY  ELECTRONICS.  INC. 


PHONE  ORDERS  CALL 

716-924-4560 

FAX  716-924-4555 

793  Canning  Parkway.  Victor,  NY  14564 


C1RC1£  34  ON  REAO£R  SERVlCt  CARD 


Nymtor  1 0  on  your  Feedback  card 


The  Smoke  Detector 

Receiver 


Turn  the  FIRE-BALL  into  a  complete  transceiver 


by  Martin  Beck  WB0ESV 


White  building  the  FIRE  BALL  QRP 
rig  (see  the  FIRE-BALL  QRP  article 
this  issue),  I  decided  ii  would  be  greui  to  have 
a  companion  mini-receiver.  After  some  ex- 
perimcniaiion  one  night,  I  developed  the 
** Smoke -Deiec tor"  receiver  which  htK)ks  up 
directly  to  the  FIRE-BALL  transmitter.  With 


the  addition  of  a  switch  and  a  pair  of  head- 
phones, I  now  have  a  miniature  crystal-con* 
trolled  transceiver  which  I  can  take  just  about 
anywheie! 

Circuit  Description 

I  designed  the  receiver  to  use  a  minimum 


SD-IA 

THIS  IS  THE  "SMOKE  DETECTOR"  WODEL   (ft 


AWT 


HEADPHONES- 


MPf -tOS 


4t f — *^^ 


^^ 


U.  2.3'  t7T#2£  tNAM  CLOSE  #0UND  OM 
«i^  la  Rf  0  SUl€  FORM 

LI  immAstr-  ti  on  cold  ei^  or  li 

SfT  t,    FOR  COnREO  tlUECTiON  AS  WOTEO 

St  €000  Auom 


■l-C 


F9    ti 


sie      stc 


— n  "r 

I      1       i« 


AilT 


NOTE: 

TO  U$C  tHC  FIACQALL  AS  T>lE  UI..TH£  AOOmOfi  OF 
A  OPQT  f WITCH  rS  tiCCf  SSARt   THI2  SWITCH  tS  SI, 
SICWN  AT  LtFT    5)  SHOWN  iN  RECEEVl  PQSmOH, 
ALSO  Rl.  A  V^J^  RESISTOR.  Ul/ST  8£  ADOEIt 


TO  ANT  INPUT  OF 

tl  ON  SD-lA 


Figure  L  Schematic  diagram  of  the  Smoke  Detector  receiver. 


ANT 


amount  of  components  but  still  provide  good 
performance.  During  receive,  the  output  of 
the  FIRE-BALL  is  used  as  the  local  oscillator 
(L,0,)  input  to  a  40673  mixer  stage.  The 
received  signal  is  amplified  by  the  MPFI02 
preamplifiier  stage  and  mixed  with  Ehe  FIRE- 
BALL L.O.  signal  m  the  40673.  The  result- 
ing direct  conversion  audio  is  amptifted  to 
headphone  levels  by  a  2N2222  audio  stage. 

Construction 

Construction  was  done  on  pcrtboard  with 
point-to  point-wiring.  LI,  L2  and  L3  consist 
of  1 7  turns  #26  enamel-covered  magnet  wire 
close  wound  on  a  Va*"  J.W,  Miller  coil  form 
with  a  red  tuning  slug.  The  primary  of  L 1  is  2 
turns  of  #26  enameled  wire  wound  around  the 
cold  end  (ground  end)  of  LI.  If  the  J.W. 
Miller  coil  forms  are  difficult  lo  obtain,  you 
can  wind  the  coils  on  %  '  plastic  tubing  or  rod 
material.  However,  you  would  then  have  to 
anach  a  50  pF  variable  capacitor  in  series 
with  the  15  pF  capacitors  that  are  IcH^ated 
across  each  coil.  Be  aware  that  tuning  may  be 
more  critical  with  this  method  and  the  Q  of 
the  tuned  circuit  may  suffer.  L2  and  L3 
should  be  mounted  side-fo-side  about  %" 
apart  for  best  coupling.  If  switch  SI  is  hard  to 
find,  you  can  use  a  DPDT  and  a  SPST  (or 
SPDT)  switch  instead  of  the  3PDT  switch 
that  reroutes  the  RRE-BALL  output.  Use  the 


MODEL    ai   RECEIVER 


Figure  2,  FC  board  foil  paitem. 


NJECTKJN 

Figure ,?-  Farts  placement. 
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DPDT  switch  to  route  the  FIRE-BALL  out- 
put to  the  receive  mixer  and  change  the  anten- 
na to  the  receive  input.  The  SPDT  (or  SPST) 
switch  then  just  turns  on  the  FIRE-BALL  (or 
you  caji  just  hold  down  your  CW  key). 

Tune  Up  and  Operation 

To  tune  up  the  Smoke  Detector  receiver 
jusi  peak  up  L I ,  L2  and  L3  for  the  strongest 
received  signal.  Then  adjust  variable  capaci- 
tor CI  for  the  best  sound  (too  high  of  an 
injection  level  will  distort  the  signal).  Now  all 
thafs  required  for  complete  transceive  oper* 
ation  is  to  flip  just  one  (or  two)  switches. 
That's  all  there  is  to  it.  You  Te  now  ready  for 
some  real  DX  fun  with  one  of  the  world's 
smallest  transceivers! 


Vou  can  contaa  Martin  Beck  WBOESV  ai 
I637HochI,  mchim  KS  67203. 


L3 


Parts  List. 

1  MPF102  FET,  RS#276^2062 

1  40673  FET,  Circuit  Specialists  or  JAMECO 

1  aW2222  transjsior,  RS#276-2009 

2  took  Va  watt  resistor 
1  10k  V4  watt  resistor 

1  4  Jk  V5«  watt  resistor 

t  470  Q  V4  watt  resistor 

2  270  O  V4  wati  resistor 
2  1 00  Q  ¥«  wan  resistor 

fli  51  D  V4  watt  resistor.  Mouses  29SJ500-51 

2  1 0  ^F  electrolytic:  capacit  or 

t  0. 1  uF  ceramic  disc  capacitor 

1  0.01  pF  ceramic  disc  capacitor 

2  0.005  )iF  ceramic  disc  capacitor 

3  470  pF  ceramic  di  sc  capac  iior 
1  1 20  pF  ceramic  disc  capac  ttor 

4  1 5  pF  ceramic  disc  capac)  tor 

CT         6-50  pF  variable  capacitor,  RS^72-1 340 
Si  3PDT  switch.  Mauser^  1 0TC2e0 

(aOPDTand  SPST  can  be  substituted) 
1  1  mH  choke.  Mouser#  43LH21 0  or  ME434- 

1 250  {also  Circuit  Special  I  sts/T  70F1 03AI 

1 7  turns  #26  enameled -cove  red  magnet 
wire  close  wour>d  on  J  W.  Mi  Her  slug  tun&d 
\4  '  cofe  (red  sfug) 

Jaf!>es  Mitlen  coil  form  1^9057  can  be  osid 
d£we1l 
1  roll      #26  gyage  magnet  wire,  BS^79-1 345 

A  blank  PC  board  is  available  for  S3  *S1 .50  postage 
from  FAFI  Grcuils.  18NS40  F»ki  Couft,  Dundee,  IL 
601 1S, 

Supplier  addresses: 
Mousef  Electronics 
P.O.  Box  69§ 
Mansltefd,  TX  76063 
(800)  346-6873 

Circuit  Specialists,  Inc. 
P.O.  BOK  3047 
Scotisdale.  A2  85271-3047 
(SOO)  520-1417 

JAMECO  E!*Ctroni(S 
1 355  Shgreway  Road 
Belmont,  CA  94002 
(415}5d2-e097 

James  Mi  lien 
P.O.  Box  4215 
Andover.MA018lO-42l5 
(SOfi)  475' 7831 


IRON  POWDER  and  FERRITE  PRODUCTS 

AMIDCSlM 

Fast^  Reliable  Service  Since  1963 


Small  Orders  Welcome 


Free  'Tech* Data'  Ftyer 


Toroidal  Cores.  Shielding  Beads,  Shielded  Coil  Forms 
Ferrite  Rods,  Pot  Cores,  Baluns,  Etc. 

P.O.  BOX  956,  TORRANCE,  CALIFORNIA  90508 

Vfeam:     (21 3)  763-5770  fax:     (21 31  763-22S0 


CtRCl£  4  OM  RIADEa  S£RV4C£  CARD 


ELENCO  &  HITACHI  PRODUCTS 
AT  DISCOUNT  PRICES 


^\     RSO£  CS«Ql-Tim«  &  Storage  OsciMoscop«5) 
^lj£^  th«F  RSO  -  its  Ihe  new  iDiution 


From  HITACHI 


Vi«w.  Acq.uiir«.  r«tt,  rfonsffrr  and  Pocurrwnl  Your  Wdvaforrrii  Data 


4-Chcinpel.  IMMS/*  Model 


Introductory  f^iic<r' 


iMM&S^ESyS.Son  4  cnifinf.'!*  l.nu  nr^uslrl  lUOMHi,  Ikiv  I  ich  .IKW  i  2Gh     '  k--*,.  i  ^^f-    VC-BltS      t  ^.S95,0D 


Comppcf,  Full  Foaiuio  ModiD^li 


iW>\.  ipOMHz.  4kw  K  lEh  .  :^*  ii  iLW.  VC-5045 


lawCcwr/Hi^h  VOly^  Modi-li 


^IDWS  t  SjMHz,  rum  1 1^  '/c-sc;* 

iUMS  I  ^C-WHz.  t(M  %  2t^  VO-6013 

RSQi  horn  MtwiiifcJu>»»4<>i  <igiciB»w  ia<  '■ocl*.  mmyig.  mw  itfftfy,  nmnMHttw^  rtippl^pn. 


S  3.049,00 
|1,7*I.M 


Hitachi  Portable  Scopts 


H-vn  404mi  Dy«t  Tf»a 


S435       C»CteSOMHjf.  jer»onn«f.(lCeii*»t 

-  ::«H-     ^LJf>Ct(0<^'^  AttATnotv  imfaQiiirwT  fyncliQn 
^"^^^  ¥-K5CBT  tliBaam  C4wBFftfa»     f^Q25 

ii^SO0<ar*JSiiiip  tMS 


Compact  Series  Scopes 

SmV  Sans 
^  Te  Wahranry 

Modal  V-1 065 

Ti^is  SflT«5  provides  marr^  ntrw  tu'vctbni  sucti  as  CRT 
lUadQUl  Cur&pr  m&asuTiimints  [ V- t OSS.  1Q6 5/665), 
Fifl^juncjf  6f  I V- 1055),  Swtiiitlifw  Ainofanging  an»d 
Tfipgin'  iocii  tiiang  a  g^ikCh  CRT  Vc»g  tfenl  taK  me 
onnsactfiess  irv  lernu.  o4  (Mnanmji.iBi  armf  lOptnlien. 

V^ai  BQiySHzDualTr«»  Sl,m 

V-eeS  EOUHzOualTrKfUDQcfor  M34S 

V  1060  tOOMHz  OuaJ  Tra»  llt^S 

V1065  lOOMKzOuilTiacaMiCursor  Si. 5^ 

V-lOiS  lOOMKiOua^Tr««wCtJiw  t2j(KS 

V'TIOOA  lOOMKzCMdTfioiffiCufSor  52^95 

V11S0  15(liHE(^adTranwCtf«ot  R77S 


20MH2  Elenco  Oscilloscope 

$375 


FREE  DMM 

wilh  ogre  hose  of 
ANY  SCOPE 


$495 


MO-13SI 

*  GKial  Trace 

•  rcflT 

*  t  V  SyrK 

*  2  p-1  Praties 

AH  scvcas  mcilcTdte  probaa,  schatnatlcs,  opQrgiars  manual  and  3  ^ear  I?  yrs  Tor  ElencD  seope&l  mi  rid  w 
hlllactii  sc&pei.  Caltcr  yvrile  br  oomplets  specilicdtionsQii  lne$fi  91^1$  m^ny  ojheMine  Dscillflfico^s, 


SCOP£  PSOBES 

P-S6SMH£.  Ik.  lOx      3T9.95 
P?  lOOMHz.  Ik.  IOjc   S23.<;^ 


Qi<ico  3SMHz  Dual  Trace 

Gocxl  to  SQMN; 

MO-J2SZ 

V  Hm|A  ik(MPHE>1C«  V  CRT 

•  1niVS«Miiiwiiir 
'•  "   *   "^^«-  *  I  nclu^i!  ^  P  ■  1  ProtMa 


WE  NOW 

CAiTffY 

COMPLETE  UNE 

OF 

FLUKE 

MULTIMETEi?S 
MocSets 


SlF 

83 

ZJF 

es 

2SF 

s? 

27F 

I06OA 

71 

806M 

75 

flDSSA 

77f 

•  Mor^ 

CALL  FOR 

SPECIAL  PRICING 

Tru«  HM$4  1/? 
M-7000 

$135 

QS^  DC  JM«v^*^ 

fl»l 


Functfon  G«n<etetor 
S28.95 


In  Mm  BtWlB,  fllI.B 


|iC  Curivnl  Uder 
ST-IGIO 


1D0D  Ampf 
tl-Ata  ft  PuA  nald 


Dscod*  Ilea 


IjTprteiDMFD 


Digilol  Triple  Pdw«r  Supply 


XP-745 
$249 


10  Function 

Mutlimol'er 

CM-36£ 

$65 

4£  *  DC  Woia^a  i  A^^ 
D«it  Lt|FC.  1  Tfant  1«« 


Oi^Hali  Copacflance  ^cler 
CM-15S0 

$5a.95 


I 


Tripte  Paw*r  Suppty  XP'620 

MsemtHed  t65 

KttS4S 

2tB-in.lA 


Quad 


ply  xp-$ao 

S59.95 

2'20V«I2A 

£V  If  3A 
-SV  11  M 


XP-IW^«, 


GF-B016  function  Qfmercrlor 
ttltn  Frtq.  Cfrunitf 

$249 

iLm.  S^ufeH.  Trh^ 


Digifai  LCir  Meter 
r^M  LC-lBOl 


SI  25 


WidkB  SoFKl  Signal  Gvnatatort 

SG-90m 


$129 


JIM  HftbtttHM  di  1I1I1Z 

SG^fJOl  w  ngttil  E»3|iitT  in^  tsflVHr  bulMHfi  Ceunttr  t»9 


LEARN  TO  BUILD  AND  PROGRAM 

COMPUTERS  WITH  TKtS  KITI 
INCLUDES:  Atl  Porli,  Au«rnb4f  4fid  Lttidn  Manual 

MqcI»I 

MM-aooo 

$129.00 


WE  WILL  NOT  BE  UNDERSOLD!      r    jfe    G  Q  A  f  F^  INP 

UPS  Snipprng.  .s  s-..«  S%  g-3^^    1^5  rJ,  J^.S^mdd.  I L  ioOlS 
(S10  Ma?(>  JL  Res..  7%  TaxC^^^B  (N0»  IW-ttll  tTOSl  541-071*) 


15  Day  Money  Back  Guarantee 
2  Year  Warranty    '■««  u&^i » ir^ 

WRITE  FOR  FREE  CATALOG 


CIRCLE  356  ON  READER  SERVICE  CARD 
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Number  1 3  on  your  feedback  card 


One-Tube  QRP  Transmitter 


A  new  use  for  old  tubes. 


Norma!  people  build  sonieihing  when 
they  need  something  that  they  can'l 
buy.  Other  p<xjple.  like  mc»  sian  a  consiruc- 
tion  project  for  different  reasons*  I  buy  elec- 
tronic pans  that  interest  me,  then  try  to  think 
of  something  to  build  with  them. 

This  one-tube  transmitter  project  got  its 
start  when  a  tube  sale  flyer  arrived  from  the 
Antique  Electronic  Supply  Company.  A 
70L7  tube  was  on  sale.  It  looked  interesting, 
so  1  bought  10, 

The  70L7  is  a  dual-purpose  tube.  One 
boiile  houses  a  diode  and  a  beam-power 
tetrode.  With  this  combination  it  is  possi- 
ble lo  build  a  crystal-controHad  oscillator 
and  power  supply  without  using  even  one 
semiconductor.  The  diode  section  of  the 
7C)L7  and  a  47  \x¥  capacitor  make  up  ihc 
power  supply  for  the  transmitter.  The  tetrode 
section  is  wired  as  a  crystal -controlled  o,s- 
ciliator. 

The  circuit  was  kept  as  simple  as  possible* 
No  frequertcy  multiplying  tricks  were  used* 
The  oscillator  will  only  operate  at  the  crystal 
fundamental  frequency, 

I  used  I  16"  double-sided  PC  board  for  the 
component  board  and  from  panel.  This  stuff 
is  easy  to  work  with  and  provides  a  good 
ground  and  good  shielding,  I  cutout  the  top  of 
a  tin  cookie  box  lid,  leaving  a  14"  lip,  then 
soldered  the  component  board  to  this  lip, 
replacing  the  cut-out  section.  The  front  panel 
was  soldered  to  the  component  board  and  to 
the  remaining  section  of  the  lid.  Screwing  the 
component  board  to  the  open  side  of  a  chassis 


by  M.  D.Allen 

box,  if  you  have  one,  would  be  less  work  than 
modifying  a  cookie  tin. 

Circuit  Df^criptioa 

The  earth  ground  of  the  power  cable  (gr^n 
wire)  is  connected  to  the  chassis.  Key  jack  J 1 
is  the  type  that  closes  the  circuit  when  the 
plug  is  removed,  enabling  the  transmitter 
when  the  key  is  unplugged,  and  permitting 
the  operator  to  tune  up  or  troubleshoot  with- 
out holding  the  key  down. 

Resistor  R3  provides  cathode  self-bias  and 
resistor  R I  drops  the  screen  voltage,  limiting 
the  plate  current  to  a  safe  value  (approximaie- 
ly  50  mA)  w^hen  the  oscillator  is  not  running, 
A  plate  current  of  50  mA  is  only  10  mA 
greater  than  the  70L7*s  '*Class  A**  rating,  so 
the  tube  will  not  go  up  in  flames  during  tune- 
up.  Do  not  leave  the  tube  in  this  condition  for 
more  than  a  few  minutes  at  a  time,  because  50 
mA  on  the  plate  does  exceed  its  rating.  Resis- 
tor R2  provides  a  DC  return  tor  the  control 
grid.  Capacitors  CI  and  C2  bypass  RF  to 
chassis  ground.  Without  these  capacitors  RF 
would  appear  at  tube  pins  4  and  6,  lowering 
the  gain  of  the  tube  and  preventing  oscilla- 
tion. The  values  of  C2,  C3,  and  JO  will  ailect 
the  keying  characteristics  of  the  transmitter. 

Switch  S2  shunts  the  plate  milHamp  meter 
during  transmission.  Shunting  the  meter  will 
prevent  il  from  being  beat  up  during  keying. 
The  tank  circuit  has  a  shunt  feed  using  RF 
choke  RFC  I  and  capacitor  C5 .  This  keeps  the 
DC  plate  voltage  off  die  tuning  capacitor  and 
the  tank  coil  LI. 


FUSE 


I  wound  the  tank  coil  LI  on  a  L25''  diam- 
eter plug-in  coil  form.  A  cardboard  tube 
firom  a  roll  of  T-paper  will  work  just  as  well 

if  it  is  dipped  in  shellac  or  varnish.  A  T- 
paper  roH  is  L5"  in  diameter,  so  fewer 
turns  of  wire  are  required.  The  LI  winding  of 
the  coil  consists  of  18  turns  of  #24  solid 
enameled  wire,  spaced  over  1,25''.  The  out- 
put link  L2  has  2.5  turns  of  #24  insulated 
hook-up  wire  wound  over  the  ground  (cold) 
endoi  LI. 

If  you  want  a  pi  output «  add  a  3-  or  4-gang 
capacitor  to  the  circuit,  as  shown  in  Figure  2, 
The  70L7  requires  70  volts  at  1 50  mA  to  light 
the  filaments.  The  10  wati  300  ohm  resistor 
R4  drops  the  line  voltage  from  1 15V  to  the 
70V  required  by  the  tube  filaments.  The  365 
pF  tuning  capacimr  C6  was  salvaged  from  an 
old  tube  radio, 

Only  one  section  of  the  tuning  capacitor  tS 
used.  The  larger  section  will  be  the  closest  to 
365  pF.  With  the  coil  and  tuning  capacitor 
specified,  the  tuning  range  will  be  approxi- 
mately 3  MHz  to  10  MHz.  Feel  free  to  substi- 

C^tntinued  an  page  29 


Phplo  A.  Front  panel  view. 


Figure  i.  QRP  Tranmuuer  %%ith  link  ouipui. 


Pholo  B.  huemai  view  oj  iraitsnutter^ 
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uniden 


® 


§  i  §m§  ii§ 


$12, 
Scanner  Sale 

Uniden  Corporation  of  America  has  pur- 
chased the  consumer  products  tine  of  Re- 
gency Electronics  tnc.  tor  $12.000,0CX>.  To 
celebrate  this  purchasOp  we*re  having  our 
largest  scanner  sale  in  historyl  Use  the 
coupon  in  this  ad  for  big  savings.  Hurry... otter 
ends  January  31 ,  1 991 , 

# # * MOti£Y 9M ¥IMG  COUPONS ^ ^ 

Get  speciMf  SA VI tigs  on  th&  scsnn^r^ 
tistedfnthis  coupon.  This  coupon  must 
tm  inchdmd  with  your  pr^pgid  ordet 
Cmdii  C9  fds,  p&rs  Ofia  /  c  hecS  sandq  u6ff 
fity  dfScount&  are  exciud&d  from  this 
oftsr  Ottsf  \f9iid  only  on  pr9p&i0  orders 
maifed  diracttyto  Communications  Elec- 
tronics i  nc^  PO  Box  1045- D«pl  t/W/4. 
Ann ArbOf.  Mic^i^sn 4BfQ$rQ45il $.A 
Coupon  0xpi>«s  J&nuary  31,  1991 
Coupon  may  not  be  used  tnconfunction 
with  any  otftar  otf^r  from  CEi-  Coupon 
may  tf0  photocopied  Add  1 12.00  tor 
shipping  tn  tna  coniinenfal  US. A 

DELM  AHeoee-A $4te,o5 

RELM  RH25earA »294.95 

8#arcat  dO0XLT>A %2M.9B 

B«arcit  200XLT-A S229.95 

Bearcat  1 0OXLT- A S 1 7  9 .  dS 

B«&rcat  70XLT- A.,,,. ».« $139.95 

Baarcat  55XLT-A $99.95 

Bearcat  2 1 0XLT-A  . . i1 64 . 95 

Unldan  CARD-A1 $144.95 

Unidan  R03XL-A1  S144,95 

Unidan  R09XL-A. *,..... $1 19.95 

Beareatf  760XLT^A 

im  price  S499.9S/CE  pHca  $2S4.95/SPECIAL 
f#-ttff#i4  fOOChmnnmf  #  Qrymimllmmm  a  AC/QC 

Fmou&ncyrange  29-54,  rf&'174, 40S-5  T2,  80$'95§  MH^ 
EKiudes  823  987S849  0125  andB9B9B75'a94  0125  MHi 

The  Bearcat  760 XLT  has  100  proflranimable  chan- 
nels organized  as  five  channel  banks  for  easy  use, 
and  1 2  bands  of  coverage  including  the  800  MHz. 
band.  The  8earcat  760 XLT  mounts  neatly  under 
the  daah  and  connacts  directly  to  fuse  block  or 
battery.  TTie  unit  also  has  an  AC  adaptor,  fl^p  down 
stand  and  telescopic  antenna  for  desk  top  use,  6- 
5/16   Wxl**    Hjt7^    D.  Model  BC590XLT-A1  is 
a  Similar  version  without  the  8O0  MHr  band  for 
a  r^ew  low  price  ot  only  St  94.95.  Order  today. 

NEW?  Uniden*  Telephones 

AiMTOD-A  UnidBn  iiniwering  machnne  S6d.95 

Ali454-A  Uni^Bn  answef^no  maci^ine  S49.95 

AIMaeV-A  Unicftn  answering  machin«  £49  95 

ANMao-A  Umt^en  answering  machine       , , . ,.,  $49.95 

AAiMftO-A  fJnitSen  answenriQ  machine.  $69  95 

FPaoe^A  Unidefi  Teaiura  phone $34  95 

FP302- A  UnfdBf}  leature  phone 549,95 

F  P3  209^ A  Unidan  tei  tuf e  spea  Ke  rph  one    , .  $  49  9  5 

FP312S-A  Untden  feature  speaherphone  SS9.9S 

KE570- A  Unidort  cdfdieaa  phone  . . 174.95 

XE^aSS-A  ur^idan  cordleas  speakoi^hona ......  St03  35 

XETTT&A  Unsden  cordlesA  spaeliafp*IOf»# Sl09  95 

BTl  00- A  Vntdmn  Trim»ry)«  phon«- *  T  F.  95 

Kt^SO-A  Um^mn  Family  phone  with  91 1  feature       S29.95 
FFtSO-A  \jnt49n  EiecMtive  pf\o<ie  M9.95 

RELM®  RH256B-A 

List  price  $587,50/CE  prtca  f  299.95/SPECIAL 
#0  Chmnnmi  •  MS  Wmn  Tfmnm&mi¥mr  •  Pti^iHy 

The  flELM  RH256B  is  a  sijdeen-channel  VHP  land 
mobile  transceiver  designed  to  cover  an>^  frequency 
between  150  to  162  MHz.  Since  this  radio  is 
synthesized,  no  expensive  crystals  are  needed  to 
store  up  to  1 6  frequencies  without  battery  backup. 
All  radios  come  with  CTCS8  tone  and  scanning 
capabiliries.  A  monitor  and  nig^L^day  switch  is  also 
atanda/d.  This  transceiver  even  has  a  priority  funo 
tion.  The  RH256  makes  an  ideat  radio  tor  any  police 
or  fire  department  volunteer  because  o1  its  low  cost 
and  tiigh  performance.  A  60  Waif  VHF  1 50-162 
MHz.  version  cait&d  the  RHd06B-A  ts  available 
for  $429.95.  A  UHF  1 5  watt,  16  channel  version  of 
this  rad»o  called  the  RU156B-A  is  also  available 
and  covers  450*4B2  UHz.  but  the  cost  ts  S4S4.95. 


itirit  Unidmn  CB  Rmdioa    •  *  # 

TTi^  Untden  hoe  of  Citizens  Band  Radio  transceivers  t^ 
styled  to  compliment  other  mobile  audio  equtpmeni. 
Umden  CB  radios  are  so  reliabie  that  Ihey  have  a  two 
year  Ibmited  warranty  From  the  teature  packed  PRO 
8T0£  10  the  31 0€  handheld,  there  ■&  nd  better Citiiefis 
Band  radio  ori  iha  market  today. 

PflOSI  OE'A  Umdon  40  Ch  Portable/McitMie  CB  $93  95 
PR033DE-A  Untdmf^  40  Ch.  l^emole  mo^nl  CB.  ..$10495 
ERtOO-A  Umdop  Emergency  CS  Mobfle  S49.9S 

QRANT-A  Umdan  40  channel  SSB  CB  mobile . .   .  $i  66.95 

PC1  a2-A  Uniden  40  channel  SSB  CB  mobile S1 1 9,95 

PR051 OXL-A  Uniden  40  channel  CB  Mobile' $36  95 

PROS10AXL-A  Unidan  CB  Mobile  with  antenna       S49,95 

PROSaOKL'A  Unidan  40  channeJ  CB  MoD'le $56,^5 

FROe40E-A  LrrTJdfin40channal5SBCB  Mobile  . .  $137.95 
PROe  1 0  E  A  Untdmn  40  channet  &5B  CB  Base ...  $1 74  95 

#  #  #  Unidmn  Rmdmr  DmimctofBit  ir  if 

Buy  the  finest  Untden  radar  detectors  frojn  CEI  today^ 
RD3XL-A  Unrden  3  band  tadar  deleclor       .......  $1 59  95 

R06- A  Uniden  vigor  mount  radar  ct«t«etO^  .,,.,..  $69  95 
RDOGTL- A1  Uniden "  PmsftporT  stze  radar  d«l«ctcn-,  S99  95 
RMXL-A1  UmOen  "micro"'  fitie  radar  detector  ..  Si  24.95 
RD2T-A  Umden  vaof  moonl  radar  d«tec1of  S&4  95 

RDft9GT-A(inicf#Ar«mote  mount  radaf  delect  or  .  S 1 1  9  95 
CAROA1  Unid«ncredit  carii  size  ra^dr  detector, . .  Si  6995 

Bearcat®  200XLT-A 

List  price  $509,95/CE  prtca  $230<S5/SPECIAL 
i2-Bmnd,  200  Chmnnel  •  OOO  MHm,  Hmnethmid 

Smmrch  •  Umil  ■  Hold  •  Priowitw  *  Lookovi 

fraquBncy  ranga  2fl-54.  1i6f  74,  40S-5f2.  806-956  MHi 
£MClud9S  823  98 75-849  Ot25  and  888  98TS894  0 1 25  MHi 

The  Bearcat  200  XLT  sets  a  nevv  standard  tor  hand- 
held scanners  m  pertormartce  and  dependability. 
This  fult  featured  unit  has  200  programmable 
channels  with  ID  scanning  banks  and  12  band 
coverage  if  you  want  a  very  similar  model  without 
Ihe  000  MHz  band  and  100  channels,  order  the 
BC  100XLT-A  for  only  S1B9.95.  includes  antenna 
carrying  case  with  belt  ioop.  ni-cad  baiiery  pack, 
AC  adapter  and  earphone.  Order  your  scanner  now. 

Bearcat®  800XLT-A 

List  price $549. 95/CE  price $239.95/SPECtAL 

i2-Bmndf  4C  Chmnnmi  •  tio'crfmimi  mcmnnmr 

Priorliy  controi  •  Bmmrch/Bomn  •  AC/DC 

Bands  29-54,  1 18-174,  406-5  1 2,  306-9^2  MHz. 
t§ew...rfothtng  mgeluttrnd  in  the  aOtf-^t#  M Mi.  bend* 

The  Uniden  SOO XLT  receives  40  channels  in  two  banks. 
Scans  1  5  channels  per  second-  Size  9%"  k4%"  a  1 2^/' 
Wiih  nothing  excluded  m  the  806-91 2  MH£.  band,  this 
s-canner  t^  an  ejtceEFent  choice  for  law  enforcement 
agencies.  If  you  do  not  need  the  SOO  MH^  band^as^mtlar 
modeicailedtheBC2lOXLT-Aisavailal>lefor5l7a95. 

MEW!  Bearcat®  147XL-A 

LtStprica$ie9.95/CEprlc©$94.95/SPECIAL 
f^Bmndr  f  9  Chmnnmi  •  Mo-cnteimt  mcmnnmr 
PftQWIif  ^Qntrmt  •  Wmmthmr  mmmrch  •  AC/DC 

Bands:  29-54,  138-174,  406-512  MHz. 
The  Bearcaf  147 XL  Is  a  16  channel,  programmable 
scanner  covering  ten  frequency  bands.  The  unit  features 
a  built-in  delay  function  that  adds  a  three  second  delay 
on  alJ  channels  to  prevent  missed  tr  an  emissions.  A 
mobile  version  called  the  BC560MLT-A  featuring  pri- 
ori ly^  weather  search,  channei  lockout  and  more  is 
available  for  S 94  95   CEt's  package  prsce  inctudes 
motjiie  mounlirjg  bracket  and  mobile  power  cofd, 

MEW!  Ranger®  RCI2950-A 

List  price  S549  95./CE  price  $249, 95/SFECIAL 
f  O  Mmimr  Mobil*  Trmnmcmlvmr  •  mgHmt  ¥WO 
Witll  Bmnd  Cifvmrm^m  •  AihUtadm  Opmrmtion 
mmckililktiild crymimi dlmf^tmjf  •  Auto  Mqumlch 

99 tT  •  f  O  Progrmmmmtlm  Mmnforw  PomiU&nm 

ffotfuoncy  Coworsga  28  OOQQ  MHi.  to  29  6999  MHjr. 

The  Ranger  RCI2950  Mobile  10  Meter  Transcefver 
by  Ranges  has  everything  you  need  for  amateur 
radio  communications-  The  RF  Power  controi  fea- 
ture fn  the  RCI2950  allows  you  to  adjust  the  RF 
output  power  continuously  from  1  watt  through  a 
full  25  watts  output  on  USB,  LS3  and  CW  modes. 
The  RCJ2950  also  features  a  noise  blanker,  roge^ 
beep,  PA  mode  and  more.  The  Mic  Gain  Control 
adjusts  the  gain  in  transmit  and  PA  modes  to 
maximize  talk  power   Di^gital  VFO.  Built-m  S/RF/ 
MOD/SWR  meter.  Frequency  selections  may  be 
made  from  a  switcfi  on  the  microphone  or  the  front 
panel  There  ts  even  a  repeater  spl^t  switch  for 
repeater  off  seta.  Tlie  RCI2950  lets  you  operate 
AM.  FM,  USa  LSB  or  CW  for  lull  mode  operation. 
Ttie  digitaJly  synthesized  frequency  control  gives 
you  maximum  stability,  There's  also  RIT  (Receiver 
Incremental  Tuning]  to  give  you  perfectly  tuned 
aignals^  With  memory  channel  scannm^p  you  can 
scan  ten  pre  set  frequencies  to  keep  track  of  all  the 
action.  An  optional  CTCSS  tone  board  is  available 
(order*  RTONE)  for  $59.95.  For  technical  ques- 
tions, call  Ranger  at  714-858-4419  Order  your 
Ranger  RCI2950  ffom  CEI  today. 


BC760XLT 

aOO  MHz. 
mobiJe  scanner 

SPECIAU 


CIRCLE  121  QH  READER  SERVICE  CARD 


if  it  if  Emtmndrnd  Bmrwlcm  Con  trmci   if  it  it 

If  yiQti  piirthiA'!i9  A  scanner,  CB.  radar  d^'TecTo'  a-  cQ^dnr?^ 
pnonefrornanyftt£>r#iftttieU.S-orC«fiAcla  warir-,  :-,e^a&i30 
days^  y^cHj  can  get  up  to  four  yeafs  of  ^Atiprm^d  3i«rvi<:i< 
contract  trom  WflrrsntocH  This  service  eclen&ton  isian  t?^in« 
mtiw  turn  manuftcturer'g  warranty  aitpin^s  Warraniecn  wMl 
pertortn  all  n«ceiaary  labor  and  will  net  c^la^g«  tcM*  rely  in 
strip p^r^  Extended  service  conjracis  are  not  refufid^bteaiid 
apply  only  to  Iha  or^^inal  purchaser  Warrantee^  6o^  not 
have  an  extended  warranty  plan  for  hanah^lti  scanners,  For 
mottile  Of  t^a9e  scanners.  CB  radJOS  or  radar  detectors  a  1 
year  extended  warranty  is  St 9. 99.  iwo  y^Ars  j$  $39. 99  and 
four  years  is  $59. $9.  Order  your  service  contract  today. 

QTMBR  BAmOS  AND  ACCESMOmieM 

5CS5XLT-A  Baaroat  10  channel  scanner $1 14  95 

AD100-A  Plug  in  wall  charger  fqr  BCSSXLT Si  4  95 

PS001  A  Cigarette  lighter  cabie  for  BCSSXLT $14  95 

VC0O1  'A  Carryfog  case  for  BC55XLT  .$149$ 

BC70XLT-A  Beafcar  20  channel  scanr^er  SI  59  95 

BC1 7 2  K L^A  Baafca t  20  cna n rm  i  »cann'e  r  .  S 1 34  95 

BCl  -A1  Sea  real  tnlQfmatiafi  scanner  witit  CB  ,  Si  19  9S 
8C3 1 0ArA  Bearcat  EntOfmation  Radio  . . .  $79  95 

eC330A-A  Baarcal  fnfannation  Radio  .  Si04  9& 

UClOS-A  Regancy  VHF  2  Ctt  1  Watt  tninsceiver  .  S1i4  95 
gC202-A  ^i^ency  VHf  2  cti  2  Walt  lr«nscerv<er      Si 49  95 

^MaOOXL-A  Unidan  Video  mondonng  system SI  79. 9$ 

BI>Z05'A  N*-Cad  ban  pack  lor  9C200/BC100XLT  S3  9  95 
FBEA  Freouency  Directory  Tor  Easterrv  U.SA  . .  S14  9S 
FBW'A  Frequency  Directory  tor  Western  U.S.A. ...  Si  4  95 
RF01  -AMI,  I L  IN,  KY,  OH,  Wl  Frequency  Oirectory , , .  $14  95 

RF02- A  CT,  ME.  MA.  NH,  Rl.  VX  Directory S 1 4  95 

RF03'A  DE.  DC,  MD.  NJ.  WY.  PA,  VA.  WV  Dlr I  M  95 

RFD4-A  AL.  AR,  FL.  GA.  LA,  MS.  NC.  Pa  SC  TN.  Vf  S  1 4  95 
RFD6  AAK.  ID.  lA.  MN.  MT.  N£  NO.  OR  SD.  WA  WY ..  ST4  95 
RFOe-A  CA.  NV.  UT.  AZ.  HL  GU  Fr&i?  Directory  .  .  SI  4  95 
llf  07' A  CO.  KS  MO,  NM.  OK.  TX  Frea  Oil ectory  .  S  M  95 
SMH-A  Scanner  Modtf^cation  HandbOO^^  5 14  95 

ASD- A  Airplane  Scanner  Dhf^Ctory  St4  95 

SRFA  Survival  Rad<0  Frequency  Director?  51 4.95 

TSG-A  Top  Secret  Registry  ot  U  S  Govl  Fr«q  St 4.95 
TTC'A  Tune  m  on  leieonone  calls  S 1 4  95 

C8t4-A  Big  CB  Han<lCK>Oh.  AM/FM/FreetunO  St4  9S 

T1C-ATechniqij#tlOfimtt«oaptiiig  Communications  S14  95 
RRF- A  RaH road  ff«qu'ency  directory  St4  95 

EEC'A  Embassy  &  Espionage  Com mur^ nations $14  95 

Cl£  A  Covert  inlelligance.  E^ect  Eavesdropping       $14.05 

MFF-A  Midwest  FederaJ  Frequency  directory Si  4  95 

ASO-A  Magnet  rriour>t  moblfe  scanner  arttenna  ...,$34.95 

A70-A  Base  station  scanner  antenna     S34.95 

USAM M' A  Mag  mouni  VH F  ant  w/  1 2  caWe  . , . , , .  $39-95 
USAK-A  ^  hole  mount  VHF  ant  w/  1 7  cable  = ....  $34  95 
Add  54,00  fitiipping  tor  au  ac«i.ssorTes  ordered  at  the  ^meiirr>e. 
Add  St 2 -00  shipping  per  radio  and  $4  00  per  antenna. 

BUY  WITH  COHFfDEMCE 

loget  ^*m  iem  tmm  t  dmtiwmrr  tr^m  CMI  o*  a  ny  scanrtei ,  se  nd 
or  phone  yotif  oroer  drrecliy  to  otii  Scanner  DtslfilKilton 
Cenier."  Mfcniyan  residenis  pless*  Mtd  4%  sal#$  tm  o^ 
Sijppty  your  tax  10.  numtwr.  Wiilt#rii  purchase  orders  afe 
accepted  from  aop^rovad  government  agencies  and  most 
well  rated firms  at  a  tO%surcharge  lor  net  1 0  biUirtg  Ati  sal«a 
are  subfecl  10  avaiiabiNty,  acceptance  and  vefitKialion  Or> 
all  credit  card  orders,  the  5hip  to  addreaa  must  ejracff  i^  n^atch 
the  credit  card  bi Fling  address.  It  the  baling  address  tsa  P.O 
Box  or  a  P  O  So*  Ztp*  Code.  UPS  can  not  deiivar  to  that 
a  depress.  When  lliis  occurs,  the  order  must  be  shipped  by 
mall  at  a  higher  cost  lo  you.  To  avoid  this  ejttra  charge,  you 
may  maii  us  a  checJc  with  your  order.  Prices,  terms  and 
specifications  are  subiect  to  change  withoul  notice.  All 
pri:cesare  in  US  dollara.  Oul  of  stock  items  wjli  be  placed  on 
tiiacKorder  automattcaliy  or  ecluivalent  product  substFtuted 
unless  CEtis  insiFUCleddifterently  AS&  DO  addaional  hand* 
hn^  fee  will  be  chiarged  lot  ail  ordera  with  a  merctiand^a* 
ta(al  under S50  00  Shipments  are  FOB  CEi  warettouae  m 
Ann  Aibor.  Mictmgian  No  COO'S  Moat  ttems  Usted  have  a 
manutacturef's  warranty.  Free  copies  a*  Hratramie$orithe«e 
produ  cts  are  avaiiabie  by  wfiting  to  C  E  i  N  orv-certiHed  check  a 
require  ciearan^  Not  r^ipoftsityie  lor  lypographtcai  anotr 
Mall  ofd«rs  to:  Comtnynications  Electro nicsT 
Box  1045,  Ann  ArtXjr.  MtcHigan  48106  U.S.A  Add 
SI  2-00  per  scanner  (or  U.PS,  ground  shipping  and 
ihandling  in  itie  continental  U^S^A.  For  Canada. 
Puerto  RicOi  Hawari,  Alaska,  or  APO/FPO  delivery, 
shipping  charges  are  two  times  continentaf  U.S. 
rates.  If  you  have  a  Discover,  Visa,  American  Express 
or  MasterCard,  you  maycalt  and  place  a  credit  card 
order.  5%  surcharge  for  billing  to  American  Express, 
Order  tolMree  in  the  U-S.  Dial  800*USA'SCAN. 
tn  Canada,  dial  800-221-3475  FAX  anytime,  dial 
313-971*6000  \l  you  are  outside  the  US  or  in 
MKihigan  dial  3 1 3-973-8886.  Order  from  CE I  today 

Scariner  Oi^irT&ution  Center'  an{3  C€*  lO$o^  are  trade* 

marks  of  CommuniCiilions  Electronics  Inc. 

S4lle  dates  7/ 1  5/90  —  1  f3l/9l  AD  #071  5&0-A 

Copy  rights  1990Cornrffttinic«tionvE|»ctrpnicaJne. 

For  credit  card  orders  call 

1-800-USA-SCAN 


COMMUNICATIONS 
ELECTRONICS  INC. 
Consuiner  Products  Diyismn 

PO  Box  1045  'J  AnnArtwr  Mi:n3gan48106-1045  U  S  A 
For  orders  call  31 3-973-8836  or  FAK  31 3-971  -aCXKI 


Introducing  the  only 

HF  amateur  radio 

transceiver  built  to  true 

professional  standards 


Since  1915,  Japan  Radio  Company  has  been  dedicated  to  producing 
tine  world's  finest  radio  communications  equipment. 

The  same  design  quality  that  is  incorporated  into  our  marine,  satellite, 
broadcast  and  commercial  systems  can  also  be  found  in  our  amateur 
radio  equipment  including  the  new  JST-135HP  high  frequency  amateur 
radio  transceiver 

Discover  what  professionals  have  known  for  75  years.  Look  to  Japan 
Radio  Company  if  you  demand  the  highest  quality  radio  equipment. 

For  a  full  color  brochure  and  current  lists  of  prices  and  dealers,  call  JRC 
at  (212)  355-1180.  Or  write  to  the  address  listed  below. 


JRCJ  ^apan Radio  Co,, Hd. 


Since  1915 


430  Park  Ave,  2nd  Floor  New  York,  NY  10022 

Phone:  (212)355-1180  Fax;  (212)319-5227 

Telex:  961114  JAPAN  RADIO  NYK 


Continued  from  page  26 


Pin  Numbers  for  Substitute  Tubes 

70L7              117M7  117P7 
117L7             117N7 

1  1  8 

2  2  2 

3  3  3 

4  5  5 

5  4  4 

7                7  7 
S               6 

Pin  changes  rf  substitute  tubes  are  used  m  the  rig.  When  using  the  117  series  of  tubes, 
pfease  note  that  the  300  ohm  resistor  R4  should  be  removed. 

*The  diode  plate  is  internally  connected  to  the  healer  pin  7  for  the  1 17P7  and  1  t7N7, 


Tube  Number 

Cathode  Diode 

Healer 

Plate  Tetrode 

Grid  2 

Gridi 

Cathode  Tetrode 

Heater 

Plate  Diode 


R1 

R2 

R3 

R4 

CI  .3 

02.5,7 

04 

06 


RFC1 
Y1 

J1 
LI 
L2 
Tube 

Ml 
T1,2 


10k 
51k 

47  ohm 
300  ohm 
0.001  \if 
0.05  ^F 
47^F/150voH 
366  pF 


2.5  mH 
FT-243 

Key  Jack 
18  turns 
2.5  turns 


Parts  List 

1 W  resistor 

1W  resistor 

ViW  resistor 

tow  resistor 

ceramic  capacitor 

ceramic  capacitor 

electroylic  capacitor 

variable  capacitor 

Antique  Electronic  Supply  #CV'230 

or  Radioktt  jS'BC-01 

RF  choke 

crystal 


&2A  enameled  wire 
insulated  wire  around  cold  end  of  LI 
70L7  (1 1 7M7, 1 1 7L7, 1 1 7P7  and  1 1 7N7  can  b©  substituted) 
50  mA  panel  meter 

Two  25.2V  transformers  connected  together  as  an  isolation  transformer. 
Any  pair  of  the  Radio  Shack  heavy  duty  power  transformers  can  be  used 
RS  #273-1511,  273-1515,  or  273-1512. 
YoiJ  can  use  a  regular  isolation  transformer  \t  it's  available. 
(Must  handle  at  least  30  watts.) 
Misc.  hardware 

Parts  Suppliers 
The  Electronic  Gotdmine,  PO  Box  5408.  Scottsdaie  AZ  85261.  (602)  451-7454. 

Miscellaneous  parts,  resistors,  capacitors,  copper  clad  board. 
JAN  Crystals.  2341  Crystal  Drive,  Box  06017,  Fort  Myers  FL  33906-6017.  (800)  526-9325. 
Antique  Electronic  Supply,  PO  Box  1810,  Tempe  A2  85281 .  (602)  820-541 1 .  Tubes,  tube 

sockets,  tuning  capacitors,  coil  forms. 
Radiokit.  P.O.  Box  973.  Pelham,  NH  03076.  (603)  437-2722, 


tuic  parts— only  the  value  of  R4  should  not  be 

changed. 

The  Transmitter 

To  check  out  the  transmitter,  plug  in  the 
coil,  crystal,  and  tube.  Open  S2  so  thai  the 
meier  will  read  plate  current.  Set  C6  lo  maxi- 
mum capacity.  Do  this  check  out  with  no  ioad 
connected  to  the  transinilter.  Next,  turn  on 
the  transmitter.  After  a  few  seconds  the  lube 
cathodes  will  begin  lo  glow  and  ihc  plaie 
meter  will  climb  to  approximately  50  mA. 
Rotate  the  tuning  capacilor  C6  toward  mini- 
mum capacitance.  When  C6  and  LI  reach  the 
resonant  frequency  of  the  crystal »  the  plate 
current  will  take  a  sudden  dip  to  15-20  mA. 
The  oscillator  should  now  be  running,  but  if 
the  actions  described  above  do  not  occur,  try 
another  crystal  or  tube.  If  all  else  fails,  check 
the  wiring.  You  can  confirm  power  output  by 
connecting  a  type  47  pilot  lamp  to  L2,  The 
lamp  will  light  when  the  oscillator  is  running. 

The  transmiUer  will  put  out  maximum 
power  when  C6  is  adjusted  for  maximum  dip 


in  the  plate  cy merit.  At  this  point  the  transmit- 
ter is  on  the  hair>'  edge  of  going  out  of  oscilla- 
tion, so  contirtue  rotating  C6  toward  mini- 
mum capacitance  until  the  plate  current 
increases  2  or  3  mA  above  the  dip  current. 
This  will  assure  that  the  transmitter  will  key 
correctly.  Properly  loaded  into  a  dummy  load 
or  antenna^  the  plate  meter  should  indicate  30 
to4DmA. 

Consult  the  ARRL  handbook  for  details  on 
antennas.  A  ha  If- wave  dipole  connected  to 
the  transmitter  with  a  length  of  RG-59  should 
work  well  with  the  lcx)p  coupling.  Experi- 
ment with  the  number  of  turns  on  the  cou- 
pling loop  (L2)  to  get  the  most  power  to  the 
antenna.  If  you've  used  a  random  length  of 
wire  for  an  antenna,  use  the  pi  output.  The 
transmitter  should  put  out  between  1  and  L5 
watts.  QRP  frequencies  that  can  be  used  with 
this  rig  are  3.560  and  7.040  MHz.  10  MHz 
operation  is  also  possible. 


Which  Tube  Pm  is  Which? 

It  has  occurred  to  me  that  there  may  be 
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Figure  2.  QRP  transmmer  modified  for  pi 
output. 

someone  out  there  who  has  never  built  any- 
thing with  tubes.  How  do  you  determine 
which  tube  pin  is  which?  The  70L7  has  an 
octal  base,  which  means  that  it  has  8  pins  and 
a  large  nonmetallic  locating  pin  in  the  center 
of  the  base. 

Hold  the  tube  with  the  base  up.  Locate  the 
indexing  ridge  on  the  center  pin.  Counting 
clockwise  from  the  indexing  ridge,  the  first 
pin  is  #1 .  All  of  the  older  ARRL  handbooks 
have  tube  data  and  base  diagrams. 

I  still  have  nine  more  70L7  lubes  in  the  jutik 
boi.  What  next?  Maybe  a  direct  conversion 
or  regenerative  receiver?  Bl 

M.D.  Allen,  Toro  Electronics,  PO  Box  567, 
El  Toro  CA  92630. 


TNR  The  Battery  Store 

If  You're  Serious  About  Radios 

You  Want  The  Best  Batteries! 

Sanyo  Balteiy  Inserts 

(COM  Kenwood 

BP-2 S  14.00  PB2500., 516.00 

BP-3. 15.00  PB2600 ^18-00 

BP'5 21.00  PB240QCTabs)„,.15.CX) 

□f    "r^i fad ■.■■.! «4. 4 A«^^t^fh,fa.  .£O.LAJ      'T  D  ^  I  LIM-- --T-P-«4i>+«>*h  I  4C -LnJ 

Complete  Repkieemeni 
&att#fy  Packt 

YOB«J 

FNa-L- „„„.S34.00    FN&-1L,.„ „„.S57.00 

FN&-2.,.. .24.00    FNB-12 , ,,,..47.00 

FNB^4, 58,00    FNB-M.... 48.50 

iCOM 

BP-2... ,.„ $36,60    BP-7... , S65.00 

BP-3,. «»„»„...35.50    BP-B.,... , ..65.00 


A^ddSaOOShJppr^ 

SPECIAU 

Sanyo 'AA' Nk:c3d  Batter  ies,. .,.,,. t^t,..,-,$l  .50  each 

Compfete  line  of  Sanyo  Nlcods,  Gell  Cefb. 
Uthium,  Cordless  Telephony,  Camcorder  and 
Computer  Batteries 

MasterCard  VISA  FREE  CATAIOG 

1-800-346-0601 

FL  Rmkienfs  Add  6%  Sales  Tcdc 

TNRTectirUcQi,  (nc. 

279DotJgkis  Ave..  Surt#  1112 

Attamonte  Spr^ngt,  FL  32714 

(407)  682-431 1 


CIRCLE  62  OM  READ^n  SERVICE  CARD 
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TTL  Transceiver  for  40  Meters 


The  logical  choice  for  QRP, 

by  Rick  Lucas  WBONQM 


This  litde  0*^P  transceiver  is  a  lot  of  fun 
to  bujtd,  and  you  don^i  have  to  have 
years  of  experience  in  electronics  to  build  it. 

Here  are  a  lew  building  hints: 

When  yyu  use  a  6V  regulator  the  final  IC 
must  have  a  heat  sink  (See  Figure  1).  I  used  a 
small  amount  of  superglue  to  mount  the  heat 
sink  to  the  top  of  the  IC  lo  conduct  away  the 
excess  he;it.  Remember  these  devices  are  cur- 
rent amplifiers.  (Ed,  Note:  Anapproprime  !C 
hear  sink  (pan  number 33HS0 id)  is  available 
from  Circuit  Specialists.  P.O.  Box  3047, 
Scoiisdah  AZ  85271-3047.  Phone  (800) 
528' 14 1 7,  f 

The  8  (IH  choke  helps  keep  RF  out  of  the 
power  supply,  I  powered  everything  from  a 
12  volt  battery.  A  7806  regulaH)r  provides  6 
volts  to  the  TTL  section.  For  those  of  you 
who  don*t  like  the  idea  of  running  TTL  cir- 
cuitry from  6  volts,  just  replace  the  7806  with 
a  5  vok  regulator  (7805  type). 

The  sensiuvity  of  this  rig  is  somewhere 
around  1  pV;  however,  this  depends  a  lot  on 
your  antenna,  A  good  antenna  system,  such 
as  a  vertical  or  beam,  helps  the  pcrtbrmance 
of  the  rig.  Remember  that  this  rig  is  a  direct 
conversion  receiver. 

The  selectivity  of  this  rig  is  only  fair>  The 
problem  is  that  the  mixer  is  a  pair  of  diodes, 
which  makes  the  stage  passive.  If  your  crystal 
15  close  to  a  shortwave  station «  the  commer- 
cial station  may  be  louder  than  the  station  you 
are  trying  to  receive. 

The  transmitter  is  keyed  through  the  8  |lH 
choke.  This  helps  prevent  spikes. 

The  output  of  this  rig  using  5  VDC  is  ap- 
proximately 250  raW;using  6  VDC,  it's 
about  360  mW. 

Tuning  the  output  pi -network  requires  an 
SWR  bridge  (0-5  watt  range)  and  a  dummy 
load  {2-^100  ohm  1  W  resistors  in  parallel). 
Tune  coil  LI  to  maximum  reading,  then  back 
off  W  turn. 

The  crystals  are  fundamental  frequency. 
Crystals  in  the  more  modern  HC  "6,  HC/ 1 8  or 
HC/25  holders  work  better  than  FT-243  crys- 
tals. If  ordenng  a  new  crystal  it  should  be  AT 
cut  with  32  pF  load  capacitance,  parallel  res- 
onant. 

You  can  have  a  lot  of  fun  with  this  rig, 
However,  remember  it  won*l  compete  with 
the  high  priced  rigs. 


Rick  Lucas  WB0NQM,  412  Cattleman  Ct . 
Lawrence  fCS  66049.  The  above  material 
was  previously  published  in  the  SPRAT  uftd 
Lo-  Key  jo  u  nm  Is^ 
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Figure  I.  Schemaiic  oftiie  TTL  transceiver 


Figure  2.  PC  board  foil  panem. 
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HF  EqujpMierii  Regular  SALE 

IC-765  Xcvr/ps/keyer/auto  tuner......  3149,00  2699 


IC-781  Xcvr/Rcvr/ps/tuner/scope..,.      6149  5199 


IC-751A  9'bandxcvr/.I-301VlH2rcvr    1699.00  1469 

PSaS  Internal  power  supply 219,00  199^5 

FL-63A  250  H;  CW  filter  (1st  IF) 59.00 

FL-52A  500  H;  CW  filter  (2nd  JF}.,..  115.00  109« 
FL-53A  250  Hz  CW  filter  (2nd  IF)....  115.00  109*^ 
FL70  2Z  kHz  wideSSB  filter 59.00 


IC-735  HF  xcvr/SW  rcvr/mic 1149.00  989*^ 

PS-55  External  power  supply 219,00  199^^ 

AT-150  Automatic  antenna  tuner ....  445.00  389«5 

FL-32A  500  Hi  CW  filter 69.00 

EX'243  Electronic  keyer  ufif! 64.50 

llT-30  Tone  encoder 18.50 

IC'725  HF  xcvr/SW  rw.......  (Umuh  949,00  799^^ 

AH-3  Automatic  ant  tuner .,  0p^t)  439,00  379'^ 

IC-726  lO'band  XGvr/6m/.5'30MHz  rx  1299.00  1129 

Accessories  Regular  SALE 

1C-2KL  HF  solid  state  amp  w/ps 1999.00  1699 

IC4KL  HF  IKW  outs/s  amp  w/gs....,  6995.00  5995 

EX-627  HF  auto.  ant.  selector   (Sf&ml)  315.00  269^^ 
PS- 15  20A  external  power  supply ......    175,00  159^^ 

PS^30  Systems  p/s  w/cord.  6-pin  plug    349.00  319^* 

SP-3  External  speaker. 65.00 

SP'7  Small  external  speaker 51,99 

CR-64  Higfi  stab.  ref.  xtal;  751  A.  etc ...     79.00 

SM-6  Desk  microphone 47.95 

SM-8  Desk  mic  -  two  cables,  scan ......     B9,00 

AT- 100  ICOW  S-band  auta  ant  tyner...    445.00  389^^ 
AT-500  500W  9-band  auta  anl  tuner ...    589,00  5i9^= 
AH-2  Sband  tuner  w/mojnt  &  whip ....    758.00  689^^ 

AH-2A  Ant  tuner  system,  only ..  (Sm^f)  559.00  469« 
GC-5  World  dock..... ..,..,.. „W^tff^/)     91.95    69*^ 

Accessories  for  IC-765. 781,725  •  CALL  for  Prices 


?COM 


^  Large  Stocks 

*  Fasf  Service 

*  Top  Trades 


iS> 


VHF/UHF  Base  Transceivers 
IC^275A  25 w  2m  FM/SSB/CW  w/ps... 

IC-275H  lOOw  2m  FM/SSB/CW 

1C475A  25w  440  FM/SS8/CW  w/ps 
IC475H  lOOw  440  FM/SSB/CW  (^M 
iC-575A  25w  6/lOm  xcvr/ps  (Sp^hf) 
IC-575H  25w  lOOw  6/lOm  xcvr. 


Regular 

1299.00 
1399.00 
1399.00 
1599.00 

1399.00 
1699.00 


SALE 
1129 
1199 
1199 
1269 
1099 
1469 


VHF  ■UHF  Mobile  "i  ransceivers 
IC  228H  45w  2ni  FM/TTP  scan  (Sp0ikf) 

IC  229A  25w  2m  FM/TTP  mic 

IC-229H  50w  2m  FM/TTP  mic 

IC-448A  25w  440  FM/HP ...  (Chmaf) 

Dual-bancl  FM  Transceivers 
IC-32iOA  25w  2m/440  m...(Chse&uf) 
IC-3220A  25 w  2m/440  FM/HP  mic. 
IC-3220H  45w  2m/35w  440  FM/nP 

IC4200A  iOw  1.2GHz  m...jeh$mt) 
IC'2400A  2m/440  FM/HP.,.  fSpeekO 
IC-2500A  35w  440/1.2GHz  FM. 


Regular  Safe 
539.00  419" 
449.00  389^^ 
479.00  419^^ 


599,00 
Regular 
739.00 
659.00 
699.00 

699.00 
899,00 
999.00 


499^5 

Sale 
499^5 
569^^ 
5W 

699'^ 
869^^ 


WuJti-band  FM  Transcecver 
IC-901  2m/440  fiber  opL  xcvr  (Spieiof) 

UX-R91A  Broadband  receiver  umt... 

U3(-19A  iOw  10m  unit 

UX'59A  lOvy  6m  unit 

UX-S92A  2m  SSB/CW  module 

UX-39A  25w  220MHz  unit    fSp^ehf) 

UX429A  IOw  l,20Hz  unit 

VHF/UHF  Mobite  Transceivers 
IC-970A  25w  2m/430  MHz  transceiver 
(C-970H  45w  2m/430  MHz  transceiver 

UX-R96  50  905  Mhz  receive  unit.... 
Mobile  Antenna 
AH'32  2m/440  Dual  Band  mobile  ant 

AHB-32  Trunk-lip  mount 

Larsen  PO-K  Roof  mount 

Larsen  PO-TLH  Trunk-lip  mount..... 

Larsen  PO-HH  JVlapetic  mount 

R*^n^aters 

RP-1510  2m  25w  repeater...... 

RP-2210  220MHz  25w  repeater 

fiP-4020  440MHz  25 w  repeater........ 

RP  J220  L2GHZ  IOw  repeater.. 


\   *   t    !>   a   i   «   ■ 


Regufar 
1199.00 
389.00 
299.00 
349,00 
599.00 
349.00 
549.00 

Regular 

2895.00 

3149.00 

389.00 

Regular 

39.00 

35.00 

23.00 

24.70 

28.75 

Regular 

1849.00 

1649.00 

2299.00 

2599.00 


Sale 
929S5 

349^^ 
26995 

319*^ 

529'^ 
27995 

499^5 
Sale 
2499 
2699 
349'^ 
Sale 


Sale 
1649 
1399 
1999 
2249 


^2 


CREDIT 
CARD 


Hand-heid^ 
IC-02AT/High  Power 
\C-QAkJ  Am  (Chmui) 

IC'2SA  2m  ..  (Sp$ekl} 
IC-2SAT  2m/TP  (Sfei) 

IC-3SAT  22(^\(Sp6mf) 
iC4SAT  440  HT/nP 


Regular  SALE 
409.00  349« 
449.00  329=5 

419.00  299" 
439.00  359« 

449.00  369^^ 
449.00  399^5 


IC-2GAT  2m  HT/HP  429.00  379^5 

I C4GAT  440MHz,  TTP  449.00  3e9** 

IC-32AT  2m/440  HI  629.00  549" 

IC-24AT  2m/440  HT  629.00  549^^ 


Imlfid Offer!.. FREE  BP-«2 external  7.2V  @ 
3Q'0ma.  battery  w/  IC-2SATorlC-3SATpuchase. 


IC-12AT  1.2GHz  FMHT/nP...(S/M««rfj  473.00  349'^ 
1C42GAT  Iw  1.2GHz  HT/batt/cgr/TTP  529.00  469'^ 
Aircraft  band  handJieids  Regular  SALE 

A-2  5W  PEP  synth.  aircraft  HT... 525.00  479« 

A-20  Synth,  aircraft  HT  w/VOR 625.00  549" 

For  HT  Accessories  *  CALL  for  Prices 


R-71A  lOOkHz  to  30IVIHz  receiver 

RC-11  Infrared  remote  controller.... 

FL-32A  500  Hz  CW  filter 

FU3A  250  Hz  CW  filter  (1st  If).... 

FU4A  SSB  filter  (2nd  IF) 

EX  257  FMunrt.......... 

EX-310  Voice  synthesizer  ..»^. ...... 

CR-64  High  stability  oscillator  xtal 

SP-3  External  speaker 

CK*70  (1X^299)  12V  DC  option...... 


Regular  SALE 
$999.00  869^^ 

70.99 

69.00 

59,00 
178,00  159" 

49.00 

59.00 

79.00 

65.00 

12.99 


ft"7000  25MHz  2GHz  receiver 1199.00  1029 

RC-12  Infrared  remote  controller.,..     70.99 

EX-310  Voice  synthesizer 59.00 

TV-R7000  ATV  unit »..,,.,....,    139.00  129" 


R-9O0O  lOOKHz  2GHz  alf-mode  rcvr ...  5459.00  4699 


Due  to  the  size  0I  the  ICOM  product  line,  some 
accessory  items  are  not  fisted.  If  you  have  a  qyestion, 
please  call.  Prices  subject  to  change  without  notice. 


Top  Trades  l*  We'll  take  your 
Clean  Late  Model  gear  in  trade 
towards  New  ICOM  Equipment 

Write  or  Call  for  our  Quote  Today! 


HOURS:  Mon.  thru  Fri.  9-5:30;  Sat.  9^3 


Order  Toll  Free:  1-800-558-0411 


Toll  Free  in  Wisconsin:  1-800-242-5195 
FAX:  1-4l4'358-3337 


T 


T 


Inc. 


5710  W.  Good 


WICKLIFFLOhJO  44092 
28940  Euclid  Avenue 
Phone  (216)  585-7388 

Ohio  WATS  l-SOO-362-0290 

^St^f  1-800-321-3594 


Hope  Road;  Milwaukee,  Wl  53223  •  Phone  (414)  358-0333 

-  AES-  BRANCH  STORES  Associate  Store 


ORLANDO.  Fla,  32803 

621  Commonwealth  Ave. 

Phone  (407)  894-3238 

Fla.  WATS  1-800-432-9424 

Outside  1    OAA  *in-i    irti-; 


CLEARWATER.  Fla.  34625  LAS  VEGAS,  Nev.  89106    CHICAGO  Jllitiois  60630 


1398  Drew  Street 

Phone  (813)  4614267 

No  In-Stale  WATS 


1072  N.  Rancho  Drive 

Phone  (702)  647-3114 

No  In-State  WATS 

Out  si  if  e  1    OAA  r*v#  /*nn 


Sa  1-800-327-1917    No  Nationwide  WATS    aS'1-800^634-6227 


ERICKS0I4  COMMUNVCATIDNS 

5456  N.  hliiwaukee  Avenue 

Phone  (312)  631-5181 

iiitf^l-800-621-5802 
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GORDON  WEST 

RADIO  SCHOOL 


#04  21DAY  NOVICE 


$22.95 


I 


112-page    textbook 
two  stereo  code 
learning  tapes 
sampla  5  wpm 
NQMlce  code  test 
over  $50  in  radio 
manufacturers' 
dlscoui>t  coupons. 


^1  COMPLETE  NOVICE .  .  .  $62J5 

2  theory  tapes,  2  texttjooks,  FCC 
Rule  Bookf  4  code  tapes,  code  oscitfator 
set,  examiner  test  packet,  and  over  S50 
in  radio  discount  coupons. 

#02  NOVICE  COQE  COURSE    S32.9S 

6  cassette  tapes  make  It  easy  to 
l«arn  the  code  from  scratch* 

#tl7A  2-WEEK  TECH    $22.95 

This  Technician  course  Includes  2 
theory  tapes  and  1  Illustrated  textbook* 

#05  COMPLETE  GENERAL.  .  S&Z  95 

6  code  tapes,  4  theory  tapes,  and  2 
textbooks,  tdeal  for  upgrade  from 
Novice  to  General. 


•  #06  GEN.  CODE  COURSE  .  .  $32.95 

I  ThJs     General     course     includes     6 

I  tapes   for   speed   bultding   from  5  to  13 
*   wpm. 

mm  COMPLETE  ADVANCED  $62.95 

This  Advanced  course  Includes  4 
tTieory  tapes,  1  textbook,  and  6  cod^ 
tapes  (13  to  22  wpm). 

^9  ADV,  THEORY  COURSE    $32.95 

4  tapes  and  1  iUustrated  textbook 

#10  COMPLETE  EXTRA $62 J5 

4  theory  tapes,  1  textbook,  and  6 
ccKie  tapes  (13  to  22  wpm). 

#12  EXTRA  THEORY  COURSE  $32.95 

4  theory  tapes  and  1  illustrated 
textbook  for  Extra  class  theory, 

#11  EXTRA  CODE  COURSE      $32.95 

6  tapes  for  speed  building  from  13 
to  22  wpm  for  the   E>etra  code  exam. 


I 


I 


RADIO  AMATEUR  CALLBOOK  INC 

925  Shenwooei  Dr.,  Lake  Bluff,  IL  60044 
Mon,  Fri  8  4pm  (70S)  234  6600 


I 

i 

I 


#13  BRASS  KEY  &  OSC.  .  .  .  $2S.95 

#15  PLASTIC  KEY  &  OSC,  .  .  $21.95 

SlfUGLE  CODE  TAPES 

S10,9S  each  including  shipping 

#19  5  wpm  Novit^  QSO  tests 

#20  5  wpm  Random  Code 

#21  5-7  wpm  Speed  Builder 

4^22  7*10  wpm  Speed  Builder 

#23  10  wpm  Plateau  Breaker 

#24  10*12  wpm  Speed  Builder 

#2d  12*15  vt^pm  Calls  &  Numbers 

#26  13  wpm  Random  Code 

#27  13  wpm  Test  Preparation 

#28  13  wpm  Car  Code 

#29  13-15  wpm  Speed  Builder 

#30  15' 17  wpm  Speed  Builder 

#31  17-19  wpm  Speed  Buttder 

#32  20  wpm  Random  Code 

#33  20  wpm  Test  Preparation 

#34  20  wpm  Car  Code 

#43  3-1 S  wpm  Code  Review 

#40  12-21  wpm  Code  Review 


Prlc«s  IncludQ 
lhippln9  &  hdndlJng 
IL  resldvnti  add  S^% 


I 


I 


Figures.  Fans  placement. 


Parts  List 

R1,2 

470  ohms 

W^N 

R3 

1 0k  ohm 

pot 

R4 

270k  ohm 

V4W 

R5 

to  ohm 

V4W 

CI 

4.7  mF 

16V 

C2 

47  pF 

NPO 

C3.4 

820pF(1600pFfor80M) 

NPO 

cs 

0.01  ^F 

C6 

365  pF 

variable 

C7 

10  mF 

16V  electrolytic 

C8 

0.01  \iF 

ceramic 

C9 

220  mF 

16V  electrolytic 

CIO 

0.01  pF 

cefamic 

C11 

100  pF 

16V  electrolytic 

C12 

lOpF 

tantalum        RS^  272-1436 

C13 

1.0pF 

tantalum       RS^  272-1434 

D1.2 

m914 

LI 

1 .0  pH  (3.5  pH  for  80  M) 

variable         MHIer  23A106RPC 
{23A336RPC  for  80  M)  or  equivalent 

L2 

1 00  pH  choke 

RS  273-102 

L3 

two  turns 

around  cotd  end  Of  L2 

L4 

8  pH  choke 

or  higher 

SI 

SPOT 

mtniature 

IC1 

74LSO0N 

4tb  section  nol  used 

IC2 

74LS03N 

IC3 

LM386N 

1 

speaker 

Sohm 

Y1 

crystal 

32  pF  load.  AT  cut,  parade!  resonant 

Heat  Sink  See  Figure  2 

A  blank  PC  board  is  available  for  $3.75  +$1.50  postage  from  FAR  Circuits,  ieN640  Field 

Court,  Dur>dee.  IL  60018. 

Note:  C6  can  be  any  transistor  radio  style  lonlng  capacitor. 


-MAX  I  /4  WAVE  TRf '8AnD  WllIF^ 

G&t  into  repGofofs  fubtt&t  ducks  miss 


Exlfind  1  segment  fdr  440, 3  lor  220,  or  6  fbr  2 
metSfS...  sjmpfe  &  works  Qreoi.  ONLV  ^1 2*95 

etc  MO.      MAX  System  ^^ 

MCpVISA  G^KXJND  PlANe  ANTENNAS 

Charga  by  phone  508-281 -Sad2  (MA  aM  5%  aabt  lu) 


Sectd  paymoni  ro:  Cellular  Security  Group. 
4  Gwring  Rd..  Gloucester,  MA  01930 


CtRCL£  127  ON  READER  SERVICE  CARD 


MAXCOM 


AVTOMATIC  ANt^fiNA  IdATCHtR 

The  ultimate  advartc&d  lechnology  ■ — 

when  you  need  it  most 


P.O.  Box  502 

FL  Laudftrdal*,  FL  33302 

(305)  523-«369 


Coll  Sonny 


lT1NiE     HOTTDPri    LINE  I 


*im A xcQiw  vtf on k  ■  ' ■ 


CIRCLE  lai  ON  READER  SERVtCE  CARD 


CiRCtE  S 1  tm  ftCADER  SQIVICE  CARD 
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Two  Meter  Special 


Moioiuia  Micon!  i5  waft,  8  Ff«|,  1 33-T50  MHi,  Drnwer.UAQrtJy.  $70 
each:  wilh  all  accessaries.  4  or  2  F  Scan  Accesaofy  Group;  Si  25  each, 

SElMcg;  138*1^  MHz.  40  wan.  Drawee  LJiHl  Only.  S70  each:  vt^2  F 
Scan  Acoesam,  S1 25  each 

CEEx«c  0:42-50  l«^5Qii«LlteBdMQiiLiaBiBCb.«i)iCfi^ 

SEC«i3ii3frIl  ^2.j3r6Fiiq.25iaa.  l38-lS5n4a-ir4:SS0H0tl, 
Siradiid  O  3QQ  {UftdiiBi:  l38-t44  MHz;  ^eacti 

CAILOH  WmZ  FOR  CUMEMTnrat, 

ALL  SALES  "CASH  '  OR  •CERTIFiED  FUNDS   ^HIPPEDBYUPS. 

aw.  WOLFE  COMMUNICATIONS,  INC. 

1t3C«nU'aJ  Avenue 
Bttqi,lianlMa59TQ3 

•  FAX  *  FAX  *  FAX  • 
£406)252-9617 

•TELEPHONE  *TELEPHONE* 

(406) 252-9220 


tj«t>*iCofa 


ICOM 


AVHF 

COMMUNICATIONS 


9:00  am  -  5:30  pm 
weekdays 

Weekends  and  evenings 
by  appointment. 


280  Tiffany  Avenue 
Jamestown,  Mew  York  14701 


PH,   (716)664^345 

(800)  752-8813  for  orders  only 


CIRCLE  2Q  ON  READER  SERVICE  CARD 


I 


P 
I 


IMPRWB 


youR 


HEARm 


SOUND  PURIFIER 

REDUCE  BACKCinOUNI^  NOJSE! 

UK  MOVE  INTERFERENCE  FROM 
HCtElVKU  AUDIO! 

'QuiLitf  'uTtshtip  tcipy"  ann  viih  ^Vlik  fUlliitu  j*  \\9^  %  tvw\\.\t  MnwUl*  I0  I  Ilk 
i  -MI  iwUm  imlpv^'  III  VAC  pyiiij?  Evniri  HIH  (|«v  tHI9§> 


VAK-TXi^NA 


\n^m 


}"  O   nOK  «1,  CCPAR,  Ml  4Mni 

j,A]4)  ill. -MM 

5ATISFACT10K  SIUAnXNTEELH      MANY  PRODUnTa.  SBNT)  FOB  IlETA,fE..ni 


Iff  14  Akri>^]lBA4l1h| 


CIRCLE  291  ON  READEI)  SERVICE  CARD 


r^J  1-800-KILLTVI  r^ 

THE  NUMBER  TO  CALL  FOR  THE  VERY  BEST 
TVI, .  .RFt. .  .RLTERS.  (THE  ONES  THAT  WORK.) 


SMILE...  YOU'RE  NOT  ON  TV 


■^^  " 


1 


r-iJFC    A  I.   cBTfl^fT 


-,  W 


TP-12 


KW-1 


The  famous  BX  cabl«-TV  filter  . . 
The  TP-12  effective  phone  filter « 
TheKW-1  AC  line  filter  ,.... 


f « +  *  - 


BX 

$24.95 
.  18.95 
.  42.95 

FOR  ENGINEERING  HELP  CALL  512-656<3635 

Replace  unflRerabte  electronic  phones  with 
our  new  filtered  touch  tone  phone! 

TP-XL  fiiteretf  touch  tone  phone $42.95 

TP-XL  + 12  tor  full  quieting  with 
linear  amp ..  $59i95 

TCE  LABS 


AEHIND 
fitMAANTa 


5S1S  SUN  RIDGE 
SAN  ANTOI4IO,  TX  70247 


NO 

CRSNTCAKW 

f%£AM 


OACLE  67  ON  REAOER  SERVICE  CARO 


QUICK,  EASY,  ft    COMPACT 

Ftash  card*  'NOVICE  thfu  EXTRA*  lheofy,Ke¥  wpfili 
undcflified.  Over  )000  $«t«  In  u3«|  For  beginner,  QMs, 
XYL&&kltl9, 


NOVK^E  I1 1  .ft5 

TECHNia*!^  *10,95 

OfNEHAL  t   %.%% 

ADVANCE  %\%m 

EXTttA  »H,*5 


Ordsr  Today  t 
from 


jir: 


VIS  STUDY  CARDS 
P.O,  BOX  16e46 
HATTIESBURG.  MS  39402 


Tune 

into  the  Sun 

with  the 


HAM  10 


ten  meter 
ham  antenna 


The  sunspot  cycle  is  peaking  and  10 
meter  propagation  is  at  its  height  allowing 
you  WORLD  WIDE  QOmmunication  from 
your  vehicle  To  capture  this  phenomenon 
American  Antenna,  manufacturer  of  the 
world  famous  K40  Antenna  presents 
the  HAM  10. 

Guaranteed  to  outperform 
any  competitor  or 

YOUR  MONEY  SACK? 


f 


Exclusive  Features 

*  Hanijles  maximum  power 

limits  from  novice  to  extra 
'  Computer  designed  for 
optimum  performance 

*  Stainless  steel  whip  and  base 

*  Comes  assembled  and  tuned 

with  an  adjustable  trunk  fip 
mount 
•ALSO  AVAILABLE: 

Our  heavy  duty  Magnamount 

K40  Electronics 

1-800-323-6768 


MAGNAMOUNT 
RCX3F-MOyNT 


'I 


In  Illinois  call 

1-800-942^175 


ORCLE  ^2  ON  READEA  S£RVK:E  CA«0 


CIRCLE  104  ON  READER  SEHVFCE  CARO 
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Number  1 5  on  your  Feedback  card 


Goof-Proof 
Regenerative  Receiver 

One-transistor  receive  fun. 


by  Richard  Lucas  WB0NQM 


Tills  little  regenerative  receiver  is  as 
gimf-proof  as  possible.  If  you  want  a 
simple  and  extremely  small  portable  receiv- 
er, this  may  be  just  the  answer.  By  changing 
just  one  capacitor,  this  receiver  can  be  set  up 
to  tune  variouii  segments  ranging  from  4.0  to 
about  26.5  MHz.  Yoti  can  receive  AM,  FM^ 
SSB  or  CW  all  from  a  one-transistor  circuil 
with  excellent  sensitivity. 

Construct  iofi 

Ali  components  were  mounted  on  perf- 
board.  The  complete  receiver  can  be  mount- 
ed in  a  small  plasdc  case  with  a  tr;insi^iDr 
radio  batteiy  to  power  it. 

Li  consists  of  25  turns  of  26,  28  or  30 
gauge  enamel-covered  wire  wound  on  a  T50- 
2  toroid  (takes  about  3  feet  of  wire),  LI  is 
tapped  five  itims  up  from  the  ground  end  (25 
percent  of  the  total  turns).  An  easy  way  to 
make  this  tap  poim  is  to  extend  an  inch  o\'  wire 
and  twisi  h  together  after  winding  the  fifth 
turn.  Scrape  some  of  the  enamel  off  of  the  end 
of  the  tap  poim  and  tin  the  wire  at  this  point. 


(See Figure  2.)  Continue  winding  the  remain- 
der of  the  25  turns,  This  is  a  lot  easier  than 
trying  to  make  a  cap  directly  to  LI  after  it's 
been  wound.  L2  consists  of  three  turns 
wound  directly  over  LI  near  the  top  end  of 
the  winding. 

CI  can  be  any  variable  capacitor  that  has  a 
tuning  shaft  with  a  value  that  at  least  covers 
2-i3  pF.  I  used  an  E.F,  Johnson  model  193- 
0004-OOL  C2  is  mounted  in  parallel  with  CI 
lo  determine  the  frequency  range  you  desire. 
C2  should  be  a  disc  ceramic  NPO-type  capac- 
itor to  eliminate  frequency  drift  due  to  tem- 
perature changes.  See  the  table  for  the  fre- 
quency ranges  you  can  expect  with  various 
values  of  C2, 1  made  a  socket  out  of  two  pins 
of  a  single  in-line  IC  socket  (RS#  287-1975) 
to  hold  C2,  which  allows  for  easy  band 
changing.  lEd,  note:  A  365  pf  variable  cap 
can  be  used  for  C2  which  alhwxfot  continu- 
ous coarse  turting.  / 

If  you  use  an  8  ohm  audio  transformer  you 
can  hook  up  a  pair  of  headphones  directly  to 
the  secondary  of  Tl .  You  should  have  a  rea- 
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Figure  la.  Schematic  diagram  for  ihe  goof-proof  receiver,  lb.  Audio  amplifier  stage.  Use  the 
fonnitlax  to  deternune  ike  mimher  oflumsfor  LI  to  allow  expanded  frequency  coverage. 
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sonable  volume  level,  but  don't  expect  to 
have  your  ears  blasted  away!  For  those  of  you 
who'd  like  a  speaker  output,  ufie  a  1:1  600 
ohm  audio  isolation  transformer  for  Tl  and 
hook  it  up  to  the  LM386  audio  amplifier 
circuit  shown  in  Figure  Lb. 


HIMT 


T0«>  END 


H»OiiN0 


tnOgNO  END 


VARlAfiUf  CAf»  2-i3SvF 

HIRE  Sll£  fC.  3t  Q«  50IIWG 
IIDJAHEL  COATEO 


TAP  125%  QF  TOTAL  TURNS 
FHOU  IjROUWDENOJ 

^-  STfliP  mXi  OF  TAP  C»OiHT 
AND  TIN 


Figure  2,  Toroid  winding  details. 


Frequency  Cover&ge 

Using  25-Turn  Toroid 

C2  value 

Frequency  Range 

500  pF 

4.0-^.1  UHz 

200  pF 

6.2-6.4  MHz 

180  pF 

6,6--6.8  MHz 

'leopF 

6.9-7.2  MHz  (40m) 

•150  pF 

7,2-7,4  MHz  (40m) 

130  pF 

7.6-^.0  MHz                        ! 

120  pF 

7.9^.3  MHe 

100  pF 

8.S-9.1  MHz 

■82  pF 

9.4-10.0  MHz  (WWV) 

*75pF 

9.8-10.4  MHz  (SOm) 

68  pF 

10.2-10,9  MHz 

56  pF 

11. 0-12.0  MHz 

47  pF 

11.8-13.1  MHz 

'39  pF 

12.7^14.35  MHz  (20m) 

■33pF 

13.5-15,5  MHz  (20m) 

30  pF 

14.0-16.2  MHz 

27  pF 

14.5-17.0  MHz 

24  pF 

15.1-18.0  MHz                      ' 

22  pF 

15.5-18.7  MHz 

•20  pF 

16.0-19.6  MHz  {17m) 

l8pF 

16.5-20.5  MHz  (17m) 

'15pF 

17.4-22.2  MHz  (17  &  15m) 

12  pF 

18.4^24.5  MHz  (15m) 

Receiver 


Parts  List 


Q1 

R1 

R2 

R3 

CI 

*C2 

C3 

C4 

C5 

C6 

1 

LI 

L2 

T1 


Figures.  PC  hoard  foil  paUem. 


YLLW 


SPKGND  ^ 


MPF102FET 

1  k  Va  watt  resistor 

220k  Va  watt  resistor 

10k  potentiometer 

1 .4-13  pF  variable  capacitor  (E.F.  Johnson  #193-0004-001) 

Ceramic  disc  capacitor  type  NPO  (See  table  for  vaiues) 

47  pF  ceramic  disc  capacitor 

0.01  pF  ceramic  disc  capacitor 

0.001  pF  ceramic  disc  capacitor 

1 0  pF  efectrolytfc  capacitor 

T50-2  toroid  core 

25  turns  #26,  28  or  30  gauge  enamei-covered  magnet  wire  on 

T50-2  toroldp  tapped  5  turns  from  ground  end 

3  turns  #26, 28  or  30  guage  enamel -cove  red  magnet  wire  over 

top  end  of  LI 

1000  ohm:6  ohm  audio  output  transformer  (for  headphone  use): 

RS#  273-1 380  or 

1:1  600  ohm  audio  isolation  transformer  (for  use  with  audio 

amplifier  circuit)  RS#  273-1 374 
1  pair  of  headphones  RS#33-1000  (not  needed  if  audio  amplifier 

circuit  is  used) 
1  roll,  enamel-covered  magnet  wire  (26-30  guage  OK)  RS#278-1345 

Optional  Audio  Amplifier 

U1  LM366  audio  amplifier  IC 

R4  1 0k  potentiometer 

R5  270k  Va  watt  resistor 

m  10  QV4  watt  resistor 

C7  1 0  (iF/1 6V  electrolytic  capacitor 

C8  0.01  nF  ceramic  disc  capacitor 

C9  220  pFnSV  electrolytic  capacitor 

C10  0,01pFce  ram  ic  d  isc  capac  itor 

C1 1  1 00  pF/16V  electrolyttc  capacitor 

C12  4.7  pF/1 6V  electrolytic  capacitor 

S  P  KR  0  oh  m  speake  r 

The  T50-2  torocd  core  as  well  as  a  seJection  of  variable  tuning  capacitors  are 

available  from  Radiokit,  P.O.  Box  973,  Peiham  NH  03076;  Phone:  (603) 

437-2722, 

jA  blank  90  board  is  available  for  $3,50  plus  $1 .50  postage  from  FAR  Circuits. 

ieN640  Field  Court,  Dundee  IL  601 18 


Operation 

Plug  in  capacitor  C2  for  the  band  segment  you  wish  to  tune*  For  AM  or 
FM  reception,  adjust  the  regeneration  control  R3  until  you  hear  a  hissing 
sound.  Then,  back  it  off  until  the  noise  just  stops.  For  SSB  or  CW 
reception,  adjust  the  tuning  capacitor  C 1  until  you  hear  a  station.  Turn  the 
regeneration  control  until  the  hissing  just  starts  and  adjust  it  for  the  best 
sounding  SSB  or  CW  reception.  This  rig  is  quite  sensitive  but  don't  expect 
the  selectivity  to  equal  your  big  transceiver.  However,  it  sure  is  a  lot  more 
portable^ 


Figure  4.  Parts  placement  (color  coded  leads  for  Tl  indicated  if     Contact  Rick  Lucas  WB0NQMat412  Cattleman  Ct. ,  Lawrence  KS  66049. 
using  the  1:1  audio  isolation  transformer).  Article  reprinted  from  the  Lo-Key  and  SPRAT  journals. 


MININEC  $35 

MNjr  1^5  offers  tast,  powerful,  inexpensfve  antenna 
analysis.  MNjr  models  antennas  in  free  space  or  over 
ground,  uses  a-ttmes  faster  FSS  analysis,  has  auto- 
mattc  frequency  $we^p,  simple  dePinitton  of  feeds  and 
loads,  and  displays  &.  prints  standard  ARRL  polar  plots. 
MNjr  has  everyihirtg  you  need  for  most  antennas.  80B7 
and  extra-fast  n 0-8007  versions  both  included.  MNjrl  ,5, 
S35.  Full  crediT  towards  MM  3,5. 

MN  3.5  is  the  fastest,  most  powerful,  and  most  ad- 
vanced MtMINEC  program  available.  MN  3. S  displays 
3-D  views  qf  antenna  geometry  £  phasor  wire  currents, 
does  sophisticated  polar  &  rectangular  plots  of  H,  V^ 
RCirc,  LCirc,  MaxLin,  IS^inLin,  &  Max  polarization  com- 
ponents, uses  up  to  2S4  pulses  for  complesr  antennas, 
calculates  near-fields  for  TV  I  &  RF- hazard  analysts, 
computes  far-fie Ids  for  repeater  coverage,  does  current 
feed  f 0  r  ph  ased  arrays ,  has  auto  matic  frequency  awe  ep , 
and  si fTjple  definition  of  feeds  &  loads.  8087  or  extra-fast 
r^o-fl087  version.  MN  3.5^  J85.  500-pulse  option,  $25. 

MM  &  MNjr  are  up  to  10  times  faster  than  standard 
MININEC  implementatEons.  Comprehensive  antenna 
design  library,  easy-to-Lfse  fu^ II -sere en  editor,  and  exten- 
sive  documentation  fncluded.  Add  6,25%  CA  ,  $5  over- 
seas. U.S.  check,  cash,  or  money  order.  For  IBM  PC, 
3.5"  or  5.25"  disk, 

Brian  Be&ziey.  KSSTI,  507-Vt  Taylor  Awe,,  VisEa,  CA920&4 


Mail 
Order 


DTMF/encoders 

STEEL  KEYS 
SEALED  GOLD  CONTACTS 

An  ultra  high  quality  DTMF  Encoder 
for  absolute  reHabillty  and  function, 

•  ConlaclSiar*  Waler  Proof/ Dust  Proof 

•  Complfltd/  Self  Containecf  —  No  RF» 

•  Si^fnp^e  3. Wire  Connie iJon  •  Outpul  Level  Adj. 
9  Wide  Optirat^ng  Range  5  Iq  16vdc 

•  Wide  Tejtiperalure  Range  -22'^to  •160''F' 

•  Supplied  wilh  Jnstruclion&,  Sc  he  malic,  TempEate  ^  Hardware 

Itia' '"' — "  '  Call  or  Write  for  Free  Catajog 

PK-1$7lVPK-lK$7e*  VISA/AMEX  PK-2S76VPK- 

W/Relay  *  Request  Quantity  Price  W/ 


^ipo  Communications 

Emphasis  is  on  Quality  &  Reliability 


2K$83* 


P,0,  Box  2020 

Pollock  Pines.  California  95726 

(916)644-S444 

Fax:(916)644-PiPO 
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CIRCLE  lis  ONftEADER  SERVICE  CARD 


Nuinber  1 6  on  your  Feedback  card 


MOuSe-FeET 

A  40  watt  QSK  CW  amplifier. 


by  Bill  Heishman  N5HNN 


Most  of  today's  home-brew  hams  seem 
to  be  QRPers.  This  is  whai  attracted 
me  lo  QRP— I  am,  by  nature,  a  tinkerer.  Yel, 
on  the  momentous  occasion  of  my  first  home- 
brew to  home-brew  contact  with  fellow  rosin- 
sniffer  NZ5G,  conditions  were  marginal.  We 
did  indeed  make  contact  with  our  sidewalk 
sale  surplus,  but  we  could  not  rag-chew.  So 
began  my  quest  for  more  power.  Leaving  the 
QRP  fold  for  a  solid  rag-chew  may  seem 
sacrilegious  to  some,  but  to  others  it  might 
spur  a  renewed  interest  in  construction. 

Bruce  NZ5G  and  I  tried  some  of  the  old 
standby  amplifier  circuits  found  in  several 
popular  reference  books  and  old  magazine 
articles.  The  experience  was  great,  but  none 
of  the  amps  we  tried  satisfied  aJl  of  our  de- 
sires: at  least  20  watts  output:  QSK  and  silent 
(no  relays):  simple:  cheap. 

Finally,  I  came  close  with  a  40  watt  amp 
using  a  MRF477  (not  cheap),  ii  was  mono- 
band  (simple),  electronically  switched  (QSK) 
and  30  to  40  watts  out.  It  provided  some  solid 
QSOs  and  lots  of  * 'great  sounding  rig"  com- 
ments.  However,  it  overheated  quickly  in  the 
small  box  I  wanted  to  use  and  cost  more  than  I 
liked.  Not  perfect,  but  I  was  smugly  satisfied. 

While  I  was  describing  (bragging  about) 
my  newest  success  to  the  local  parts 
merchant*  he  interrupted  my  discourse  to 
show  me  his  newest  widget.   "These  arc 
MOSFETs/'  he  said.  *i  hear  that  they  am- 
plify RF  somewhat/*  I  became  real  imerest* 
ed  since  the  price  was 
less  than  two  bucks* 
He  carefully  wrapped 
a  cc»iple  in  aluminum 
foil  and  *'gave"  them 
10  me.  knowing  that  t 
would  be  back  for 
more. 

I  look  the  parts 
home,  read  and  reread 
the  *  Three  Fine  M  ice- 
MOuseFET  CW 
Transmitters"  article 
in  the  December  1 986 
issue  of  QST,  and  con- 
vinced myself  that 
with  a  few  circuit 
adaptations  these 
higher  power  devices 
would  really  work. 
Eventually  they  did, 
and  worked  wonder- 
fully.  It  just  took 
time,  several  more 
MOSFETs,  and  prac- 
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Photo  A.  ne  40  meter  MOSFET amp  (Photo 
by  Charlie  Knighi  W15S). 

tical  experience  in  breakdown  voltage,  not  to 
mention  10  to  20  fuses. 

It  was  worth  the  trouble,  because  I  ended 
up  with  an  amplifier  that  met  all  our  criteria. 
The  amp  was  simple,  very  cheap,  QSK,  30  to 
40  watts  out.  and  ran  surprisingly  cool  with  a 
modest  heatsink, 

Desiga 

At  this  point  most  articles  begin  the  compti- 
cated  math  and  calculations  used  to  design 
their  circuits.  However,  most  hams  do  not 
build  this  way.  The  design  covered  in  this 
article  was  ** hacked  out'*  using  a  combina- 
tion of  staning  values  guesstimatcd  from  a 
reference  article  and  practical  experience. 

Simply  start  with  something  close « experi- 


Figure  /.  Schematic  diagranu 


mem,  then  adjust  the  values.  Construct  this 
amp  to  go  with  your  HW-9  and  start  your 
experience  growing. 

Circuit  Operation 

Let*s  ramble  thiDugh  the  amp  now  and  see 
how  it  works.  The  receive  path  through  the 
amp  is  via  the  6.8  tiH  choke  in  series  with  a 
10-100  pF  variable  capacitor,  tuned  to  reso- 
nance, D7  and  D8  will  decouple  this  circuit 
when  the  amp  is  transmitting,  since  the 
diodes  act  as  open  switches  with  very  small 
voltages  (receiving)  and  closed  switches  with 
targe  voltages  (transmitting). 

The  transition  from  receive  to  transmit  oc- 
curs when  D5  and  D6  sample  RF  from  an 
exciter.  The  resulting  negative  potential  for- 
ward Mnses  the  2N3906  that  delivers  14  volts 
to  a  270  ohm  resistor.  This  becomes  voltage 
source  "A/*  which  is  then  fed  through  L7 
and  L5  to  forward  bias  the  *  'common '  *  power 
diodes.  D3  and  E>4,  sen'ing  as  PIN  diode 
switches.  At  this  moment,  the  transmitter  is 
coupled  to  the  input  matching  circuit,  and  the 
output  matching  circuit  of  the  amp  is  coupled 
to  the  antenna. 

If  you  can  be  satisfied  with  degraded  re- 
ceiver performance,  leave  out  D3  and  D4  and 
associated  switching  circuitry.  The  amp  will 
work^  although  weak  signal  reception  will 
suffer. 

There  are  a  few^  parts  not  covered  yet.  The 
150  and  15CX)  ohm  resistors  provide  needed 

stability.  Dt  rectifies 
some  of  the  drive  to 
provide  fon^ard  bias 
and  limits  dangerous 
voltage  excursions. 
R5  limits  the  current 
through  Dl.  D2  and 
R7  protect  against 
voltage  spikes  at  the 
drain.  This  situation 
can  occur  without  D2 
under  unusual  load 
conditions  (i.e.,  high 
SWR).  With  D1/R5 
and  D2/R7  combina- 
tions in  place,  this  cir* 
cuit  is  very*  rugged. 

Construction 

Besides  traditional 
etchings  I  have  used 
two  **cheap  and  sim* 
pie*'  methods  to  pre- 
pare the  circuit  board. 
One  is  to  cut  square 


You've  bought  our  replacement  batteries  before... 
NOW  YOU  CAN  BUY  DIRECT  FROM  US,  JHE_MANUFACTURERI 


i-OR  iuui¥i: 
CONVERTIBLE  BAHERY 

d  Ceils— Aikaihe 
or  NICAD  Holder 
Complete  with  {8) 
Alkaline  Batteries 

$26,00 


ICOM 
CM2,  BP2      7.2v  &  500  HAH 

CMS,  BP5    10  Jv  4  500  MAH 
SUPER 

7S  13,2v@  1200  MAH  SS3J5 

eS     9.6v@  1200  MAH  $59.95 

(base  charge  only— 1  *  longer] 

ICOM  CHARGERS  AWILABLE  SOON 


BP-7 

13  2y  ^  500MAH 

t3.2v  @  GCXHMAH 

d.4v  m  tOOMAH 
9  4v  #  1000MAH 


♦      ♦      ♦ 

NOVEMBER 

SPECIAL 

OF  THE 

MONTH 

ON  ALL  KENWOOD 

REPLACEMENT 

BATTERY  PACKS. 

10<Vii  off 


i 


CUSTOM  MADE  BATTERY 

PACK  &  mSERTS 

Made  to  yoaf  sp#cificat»ons. 

KENWOOD  fNSERTS 

f*2l— S13  75,  PB-26— $20  00 

F&^ae— $2000 

ICDM  INSERTS 

8P*5— S23  00*  BP-3-$l7  45, 

8P*7,  BP-8 


VfS4 


MasterCard  and  Visa 
cards  accepted.  NYS| 
residents  add  8 V*% 
sales  tax.  Add  $3.50 
(or  postage  and 
hafwllifig- 


In  U.S.  &  Canada 


SOURCE  FOR  ALL  YOUR  COMMUNICATION 
BATTERY  REPLACEMENT  NEEDS. 

W  &  W  ASSOCIATES 

29-11  Parsons  Boulevard.  Flushing,  NY.  11354 


MADE  IN 
THE  U.S.A. 

SEND  FOR  FREE 
CATALOG  AND 
PRICE  LIST 


Toll 


(8001  221-0732  •  iN  NYS  (718)  961-2103  •  Telex:  51060  16795  •  FAX:  (718)  461-1978 


EnjoyNEVER 

CLIMBING^ 

YOUR  TOWER 

AGAIN 


Are  vou  too  scared  or  too  ofd  to  cUmb?  Never 
dimb  agatn  with  this  tower  and  elevator  tram 
system  Voyagef  towers  are  13  and  18  Incfi 
trianguiaf  structires  sraaabie  to  anv  reght  m  7 
1/2*.  8  3/4*  or  Iff  sectitxi  lengtfTS  E^v  to  instail 
htnge  base,  waft  up  erection.  I^ext  plumD  toMer 
wrth  levdng  txjfts  in  tsase  Mount  rotor  and  terge 
heavy  Deams  on  Hazer  tram  and  with  one  liand 
wincn  to  top  of  tower  for  normal  oDeradng 
position.  Safety  lock  system  operates  wfienasng 
or  lowering.  At  last  a  cheap,  convenient  and  safe 
way  to  install  md  maintain  your  beam,  Thfe  is  a 
deiusfe  towa-  system  that  you  can  enjoy  today. 

SPECIAL  TQWEfZ  PACKAGE:  50  ft  high  by  16 

face  tower  k\t  concrete  footing  sectton,  hinged 
base,  HAZER  kit,  Phiiiystran  guy  wires,  turnbuckles, 
^rth  screw  anchors,  10*  mast,  thrust  bearing,  tool 
kit,  ground  rod  and  ciamp,  rated  at  lb  sq,  ft, 
antenna  ioad  @  100  MPH,  Si  974.95, 


30r  trif  ir"  **ji!  ccMor.  same  D»tg  asatove 
mzm  7  kf  ftom  2Hw  duty  a^  12  n  ft  wia  q 
iM^  1  Fa- i^^n  25^&]  aii#n  8  sa  ft  wtio  tao 
HAZBl  4  Fgr  %tn  j&fw  g^  srii6  sq  ft  vwir  hr 
iB-S  ^  Ttryn  Dvmng.  TVji'nns  roast  da 


CiRCL£  191  ON  READIR  SERVICE CAmi 


satRFJcooii  guaranteed,  cat  todiy  and  ostler 
Oy  VIM.  M/Cw  mai^  ctiedt.  immediate  di«vwy. 

CJvn  Marttn  tn§  fneering.  Fnc. 

D«pt  A 

Bfl  3.  BOX  532, 

SDOnvllle.  MO  £5233 

816-882-2734 

FAX:  ai&'ea2-7200 


MAGGtORE  ELECTRONIC  LAB. 


Manufacturers  of  Quality  Communications  Equtpment 


^Repeaters 
^Links 

^Remote  Base 
VHF,  UHF 

'Receivers 

Transmitters 

Antennas 


Hi  Pro  'E' 

EXPANDABLE  REPEATER  SYSTEM 


^Standard  and 
Computerized 
Controllers 

^Standard  and 

Computerized 
Auto  Patches 

■Duplexers 


32495 

232.95 

303.95 

74.» 


*A  NEW  CONCEPT  IN  REPEATER  DESIGN.  THE  Hi  Pro  "E"  tS  AN  EXPANDABLE  REPEATER  WITH  THE 
FOLLOWING  FEATURES:  A  BASIC  REPEATER  WHICH  WOULD  INCLUDE  A  COMPLETE  RECEIVER, 
TRANSMITTER,  COR,  FRONT  PANEL  CONTROLS  AND  INDICATORS.  LOCAL  SPEAKER  AND  MIC  JACK 
AND  CAPABLE  OF  FUTURE  EXPANSION,  AIL  HOUSED  IN  AN  EXTREMELY  RUGGED,  ENCLOSED. 
19-INCH  RACK  M0UNTA8LE  CABINET. 

•THIS  SYSTEM  CAN  BE  EXPANDED  AT  TIME  OF  PURCHASE  OR  CAN  BE  AN  AFTER- PURCHASE  ADD  ON. 
THE  ADD  ONS  ARE— HIGHER  POWER,  1 10/220  VAC  POWER  SUPPLY.  IDENTlFiER.  AUTO  PATCH,  OR 
COMPUTER  CONTROLLERS.  IN  ADDITION  TO  THESE  ADD  ONS  AN  ADDITIONAL  RECEIVER  AND 
TRANSMITTER  CAN  BE  MOUNTED  INTERNALLY  FOR  USE  AS  CONTROL  LINKS,  REMOTE  BASE  OR 
DUAL  BAND  OPERATION.  ETC. 

*AN  EXTEI^SJON  PANEL  IS  AVAILABLE  FOR  LOCAL  MONITORING  OF  THE  RB^EATER  AND  CONTAINS 
ALL  NECESSARY  METERING.  STATUS  UGHTS  AND  INDICATORS.  ALL  ADD  ONS  ARE  AVAILABLE  FROM 
THE  COMPANY  AMD  ARE  COMPLETE  INCLUDING  INSTRUCTIONS. 


MAGGIORE  ELECTRONIC  LAB. 


600  Westtown  Rd.  West  Chester  PA  19382  Phone  |215)  436-MSl  FAX[215143e-€26a  Tele«4S9  0741  MELCO 


WRITE  OR  CALL  FOR  OUR  COMPLETE  CATALOG 


CIRCLE  72  ON  READER  SERVICE  CARD 
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Figure!.  PC  board  foti  panem.  Cut  out  hole  for  Ql  in  center  of  ixmrd. 


rr^ 


W  IN 
COAX 


HF  OUT 


Figure  3.  Farts  placement.  All  componenis  mounted  onfbUside  of  PC  board 


pads  from  scrap  printed  circyit  board  the 
same  size  as  the  pads  on  the  layout.  Epoxy 
ihem  to  the  motherboard  in  the  approximate 
locations  shown.  For  speed  and  less  mess  I 
use  a  rotary  tool  with  a  thick  cut-off  whccL 
With  a  little  practice  it  is  very  easy  to  zip 
ample  gaps  between  solder  pads  and  the  sur- 
rounding ground  plane.  For  greater  accura- 
cy, try  tracing  the  layout  onto  the  copper 
board  first,  using  carbon  paper  behind  a  pho- 
to copy  of  the  layout.  Then  you  might  as  well 
outline  those  marks  with  a  direct  etch  pen,  fill 
in  the  gaps,  and  etch  the  board. 

The  final  step  is  to  cut  the  hole  for  mount- 
ing  the  MOSFET,  The  best  way  is  to  drill  a 
OJ75"  slaning  hole  and  finish  up  with  a 
nibbling  tooL  A  coping  saw  will  also  do  a  nice 


job.  A  0.125"  X  3,75"  x  5.75"  aluminum 
plate  makes  a  **chcap  and  simple''  heat  sink, 
it  also  provides  support  and  stabilit>'.  Clamp 
the  prepared  board  onto  the  plate  and  drill  the 
four  comer  holes  and  mounting  hole  for  the 
MOSFET.  Secure  the  pieces  together  with 
4-40  hardware  at  the  corners.  Now  is  a  good 
time  to  tin  (pre-soldcr)  the  pads  and  compo- 
nent leads.  This  is  a  good  practice  and  speeds 
construction .  Bend  ing  and  trimming  the  leads 
of  the  components  ahead  of  time  is  also  a 
good  practice.  A  littie  preparation  will  ensure 
speedy  construction,  uniform  appearance, 
and  neatness. 

Use  the  component  placement  diagram  to 
solder  the  parts  in  place,  leaving  the  MOS- 
FET for  last.  Refer  to  the  schematic  often  to 


follow  what  you  are 
doing.  The  LED  might 
be  mounted  on  the  face 
of  your  enclosure, 
Rotite  the  jumpers  as 
shown*  laying  them 
close  to  the  board  and 
out  of  the  way.  Mount- 
ing Ql  is  no  big  deal. 
Just  make  sure  every* 
thing  is  at  the  same  po- 
tential (even  you)  with 
ground  straps,  alliga- 
tor clip-leads,  and/or 
physical  contact.  Once 
the  device  is  mounted 
and  soldered,  it  is  vety 
rugged  and  static- 
proof.  The  tab  must  be 
insulated  from  the 
heatsink  and  mounting 
screw  with  a  mica  in- 
sulator and  matching 
plastic  washer.  You 
could  substitute  a  ny- 
lon screw  for  the  metal 
screw  and  plastic 
washer.  Add  a  dab  of 
silicone  grease  or  heat 
sink  compound  (available  at  Radio  Shack)  to 
both  sides  of  the  mica  insulator.  Care  tit]  I  v 
bend  the  drain  (center)  lead  up  and  over  the 
source  to  reach  its  pad. 

Tune-Up 

Tune-up  is  a  snap.  Hook  the  amp  up  to  your 
transceiver  and  peak  the  variable  cap  for 
maximum  received  volume  or  background 
noise.  Use  about  1  watt  of  drive  and  try  a 
couple  of  short  dits.  Your  wattmeter  should 
move  and  the  LED  should  blink.  If  they 
don*t,  check  all  the  pads  and  make  sure  none 
of  them  are  shorted  to  ground.  Peak  the  amp 
by  tweaking  the  coils  on  the  toroids.  Expect 
to  spread  the  turns  apart  on  L2  somewhat  and 
to  squeeze  them  together  on  L3.  Any  instabil- 
ity can  usually  be  cured  by  adjusting  L I  simi- 
larly. Increase  the  drive  to  2  watts  and  peak 
again.  With  a  little  luck,  you  should  get  about 
40  watts  out  with  a  14  volt  supply.  If  the 
output  crawls  with  temperature,  check  C2- 
C4  for  healing.  I  have  found  a  few  silver  mica 
caps  that  could  not  hamlle  the  RF  current  in 
this  circuit.  Also,  if  Ql  is  not  hea!*sinked 
properly,  output  will  drop  as  it  heats  up. 

Enclosure 

You  can  build  a  nifty  enclosure  using  the 
heat  Sink  for  die  bottom.  For  the  top,  cut 
another  piece  of  PCB  the  same  size  as  the 

circuit  board.  I  used  these  dimensions  for  the 
four  side  pieces:  2"  high  x  3.75"  long  minus 
two  times  the  thickness  of  the  board  for  the 
shorter  ends,  and  2"  high  %  5.75"  long  for  the 
two  longer  end  pieces.  With  square,  accurate 
cut?^  these  pieces  are  self-aligning  when  sol- 
dered together  on  the  inside.  Solder  a  4-40 
threaded  stand-off  into  each  corner.  Take  the 
mounting  screws  out  of  the  corners  of  the 
amp  and  place  the  top  over  the  board.  The 
screws  should  lock  the  cover  down  over  the 
amp.  I  used  extra  long  screws  and  rubber  feet 
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INTRODUCING  OUR  NEW 
COMPUTER-CONTROLLED 

REP-200  REPEATER 

If  you  always  thought  a  computer-controlled 
repeater  had  to  be  expensive,  LOOK  AGAIN!  You 
could  easily  spend  this  much  just  for  a  controller. 

As  always,  Hamtronrcs  strives  to  give  supsrb  perforntance  at 
modest  cost!  In  this  case,  a  premrym  repeater  with  versatile 
computer  corttrol,  autopatch,  and  many  cttmf  control  features  at 
/es$  than  many  charge  for  a  bare-bones  repeater! 

We  don't  skimp  on  rf  modules,  eitherl  Check  the  features  on 
R144  Receiver,  for  Instance.  QaAs  FET  front-end,  helical 
resonators,  sharp  crystal  filters,  hysteresis  squelch. 

We  completely  re-thought  the  whole  Idea  of  what  a  repeater 
should  be,  to  give  the  besf  features  at  the  iowest  cost 

ONLY  31295! 


•  Available  for  the  WfA,  6M;  2M.  220MH2,  440MHz,  902W!Hz  Ham  bands, 

f CC  fype  accepted  modef&  also  avsifabie  for  ^ht  and  uUf  commercial  bands. 
'  RuQgad  exciter  and  PA,  designed  for  continuous  duty. 
.  Power  output  IS-IBW  (25W  option)  on  2M  or  hi-band;  T5W  on  220MHz:  10W  on 

uhf  or  902  MHz. 
1  Accessory  add-on  PA's  availabfe  with  power  levels  up  to  100W. 
p  Five  courtesy  beep  types,  including  a  pieasani  multi-tone  sequence, 

•  AUTOPATCH:  either  opiiri  or  eiosed  access,  toll'Cali  restficl.  auto-disconnect. 

•  Haver5«  Autopatch,  two  types:  auto-answer  or  rfng  tone  on  the  air. 

•  DTMF  CONTROL:  over  45  functtorts  can  be  corrtrolled  by  touch-tone.  Separate 
4'digrt  control  code  for  each  function ^  plus  extra  4-dl9lt  owner  paaaword. 

-  Owner  can  Inhibit  autopatch  or  repeats,  enable  ermer  open-  or  dosed- ^C8S€ 
fof  repeatef  or  autopafdi,  and  enable  toll  cails^  f averse  patch,  kerchunk  litter, 
$fte  alarm;  %jx  n::vr,  and  other  options,  bduding  two  aumiiary  external  drcuits. 

-  The  owid  message,  dtn^  c€3mmand  codes,  and  ownef -specified  defaufl  parame- 
tSFl  for  cor  and  cwkj  timers  arid  tones  are  burned  Imo  eiv  eprom  at  the  fa^^ 

•  Cm  spe&d  and  tone,  courtesy  beep  and  tai  timefit,  ond  oourtssy  beep  type  can 
■i  b*  changed  at  eny  lime  by  owner-password-protacted  dbf# cxxrvnands. 

•  Many  builtHTi  diagnostic  &  testing  functions  using  micrcrprooessor. 

•  Cok>r  coded  >ed's  indicaie  4tatu»  of  all  tn^ar  functJon^, 

•  Wtld»d  partitions  fcr  exoief .  pa^  receiver,  and  coobxiAer.  PEM  nuts  for  covers. 
»  3-1/2  inert  aiyminum  rack  panel,  &itshed  in  eggshell  wtvte  and  biac^. 

'  AuKlPEsry  receiver  Input  for  independent  contfot  of  erase  llnMng  repeatere. 

Ilktn  «rv  mJiny  o(/i«f  tea&ff«i,  loo  muntfrnn  to  m&ilOon.  R*qimtA  CMtitog  iot  tuil  dmtmiht:. 


HIGH  PERFORMANCE  XMTRS  & 

RCVRS  FOR  REPEATERS,  AF  & 

DIGITAL  LINKS,  TELEMETRY,  ETC. 

FM  EXCITERS:  kits 
$99.wA$t69.  2Wcontin- 
uoueduty.  TCXQ&sctal 
oven  opltons  available. 
fCC  type  accepted  for 
com  7  yjfjf  £  ht  band^ 

*  TA51  for  10M,  6M,  2M, 
150-174,  220iyiHzL 

-  TA451  for  uW. 

-  TA«>1  for  902  928MHr, 
0.5Wout(w/tonly,  $1i9) 

-  VHF  &  UHF  AMPUFIEBS, 
For  im,  ssb,  atv.  Cutout 
from  10W  to  1DDW.  Several  models,  kits  starting  ai  $79 

FM  RPCFiVEP^S:  Wts  $139.  wA  $189. 

-  fl144/R220  FM  RECEIVERS  for  2M. 
150-174,  Of  220MHz,  GaAs  FET  front 

end.  0.1 5uV  sensitivity  I  Both  crystal  A 
ceramic  if  filters  plus  helical 
resonator  front  end  for  eKceptional 
eeiectivity:  >100dB  at  ttSkHz  (best 
availabte  anywhere!)  Flutter-proof 
hysteresis  squeldi;  afc  tracks  drift. 

-  R451  UHF  FM  RCVR,  simiJar  to 
above 

-  R901  9CS-928MH2  FM  RCVR 
Tripte-cortvefsjon,  GaAs  FET  fror*  Wid. 

*  R7G  ECONOMY  FM  RCVR  forlOM.  6M,  2M.  220MH3.  wio  heiicaJ  res.  or 
afc.  Kte$l2d. 

*  Weather  satellite  &  AM  alrcrsn  rcvrs  also 


Ef  you  prefer  a  ptain-vanilla  or  kit 
rep^er,  you  couldn't  find  a 
better  value  than  our  original 

REP-1 00  REPEATER 

Same  fine  rf  modules  as  REP-^OO  but 
w^  COR-4  ContTOHar.  Can  add 
ButapatEii,  dtmf  decode,  CTGSS.  either 
newt  or  later. 


ACCESSORIES 

COR-3  REPEATER  CONTROLLER  kit. 
Features  adjustable  tall  &  time-out 
timers,  solid-stale  relay,  courtesy  beep, 
and  local  speaker  amplifier , $49 

CWID  ^'''  Dtode  programmed  any  lime 
In  the  fiekJ.  adjustable  tone,  speedy  and 
&Tier,  to  go  with  COR-3 . 550 


7 


NEW  COR-^  Wt.  Complete  COR  and 
CWID  all  00  one  board  for  easy  con- 
struction, CMOS  logic  for  Sow  power 
consumption.  Many  new  features. 
EPROM  programmed;  specify  call    .  $99 


NEW     TD-3      SUBAUDIBLE      TONE 

DECODeR/ENCODEH  k^  Adjustable 
for  any  lone.  Designed  especially  for 
repeaters,       with       remote       contrd 

adivaie /deactivatB  prov^iorm  „..__  $24 

TD-2    TQuCH-TOKE  DECODEF 
TROLL£R  t-  *    Ful  16  cfigfe.  wStfi  iv>»-i^aiJ 
reetrfcttir,  proa^ammabte.     Can  turn  5 
fundiorts  on/off.  Greai  for  setectjve  call- 


■?^;-. 


AP-3  AUTOPATCH  Krt.  Use  with  above 
fbr  repeater  autopatch.  Reverse  patch 
&  phone  Fine  remote  controi  are  std  .  $79 

AP-2  WmPLBX  AUTOPATCH  ^-ng 
Board  kit  Use  witti  above  for  simpleic 
operalion  using  a  trar^peiver  .^ ..S39 


M0-2Q2  FSK  DATA  MODULATOR  Kit 
Run   up  to   12D0  baud   digital   signals 
thmugh   any   tm   transmrtter   with   full 
handshakes       Radio   link    computers. 
leEcrTi'Siry  OQar,  ei&  iihii,!" ■•' i...i.>.dd^j'£F 

DE-202  FSK  OEMODUUTOR  kit.  For 
receive  end  of  link **^«*.......*$39 

96C0  BAUD  DIGITAL  RF  LIMKS-  Low- 
cost  packet  networking  system^ 
consisting  of  new  M0-9&  Modem  arxl 
special  versiorrs  of  our  230  or  450  mHz 
f M  Tfarismitters  arKi  Receivers.  Inter- 
tea  directly  with  mo^  TNC's.  Fast. 
iSode-swttched  PA's  output  1 5  or  SOW, 
Cali  for  mofe  info  on  the  right  system  for 
your  3ppt'iC3tion! 


GaAs  FET 
PREAMPS 

at  a  fraction  of  the  cost 
of  comparabla  units! 


LNG-(*) 

ONLY  $59 

FEATURES: 

^  Very  low  noise:  OTdB  vht,  O.BdB  uht 

•  High  gain:  13-20dB,  depends  on  freq 

•  Wide  dynamic  range  -  resist  overloaol 

•  Stable:  low-feedback  dual-gate  FET 
*Spsctfy  tuning  tange.  2^30,  46-5e,    137-150, 
150-172,  2 10-230,  400^70,  Qt  dOG-B60  MHz. 


% 


LNW-(*) 

MINIATURE 

GaAs  FET 

PREAMP 


ONLY  524x1.  $39 


•  GaAs  FET  Pmamp  sirnlar  to  LNG. 

except  desigrwd  fbr  low  eost  &  small 

size      Only  S/TW  x   VS/rt  n  3/4"R 

Easily  mounts  in  many  radios, 

•Specify   tuim&   f^ngut:    ^5-35,    3$-5S,    55-90, 

SO-TitJ.   tZQ-lsa,   150-20Q,  ^00-270,  or  400-500 

MHt 

LNS-(*) 

IN-LINE  PREAMP 

ONLY  $79 fkn.  $99 

»  GaAs  FET  Preamp  with  features  simifar 
to  LNG  series,  except  aiilomatically 
awKcl^es  out  of  line  during  tranemit 
Use  with  base  or  mobile  transceivers  up 
to  25W,  Tower  moundrtg  brackets  mL 
•S^jec^f  tuf^^  f9ng«:  120^  1 7^  20a^24C,  or 
40Q-S00miiL 


Uflrcod^lE^tecf 


HEUCAU  RESONATOR 
PREAMPS 

Preamps  wftfi  3  or  4  sectio»i  h^caJ 
resonators  reduce  Intermod  &  eros^ 
band  interference  m  oilicai  applicstkins. 
MODEL  HRA-C) .  S49  vhf.  $94  uhf. 
'Spetcify     liming     ra^^o.      J42-r^,      lSi^162^ 
ia?-f74,  ^T3^a3^,  430-450,  45CMra 


RECEIVING 
CONVERTFRS 

LcMr  noise  converters  to  receive  vtil  end 
M  bands  on  a  tOM  receiver  Ctioibe 
of  ktt  wim  case  &  BNC  jacka.  kit  wf£h  pcb 
011^.  or  w/l  urtrt  on  a  case  Other  mecfete 
avalabie  for  c^her  irvout  ranges  &  atv. 
R&qu&M  csiakyg  for  compf&fe  ^strtgs. 
VHf     Input     ranges     avail:     136-138, 

144-146,    145-147.    146-148.   220-222, 

^2-224:  kit  less  case  $3B,  kit  w/case 

$59.  w/t  in  case  $89. 
UHF     Input     ranges     avail:     432-434, 

435-437;  kit  less  case  $49<  kit  w/case 

$69p  wA  in  case  $99. 
902-928  MHz  converts  down  to  422-448 

or  430-450  range.  Sam©  price  as  uhi 

TRANSMITTING 
CONVERTERS 

XV2  fdr  vM  and  XV4  ftir  uhf.  Models  to 

cortven  10M  ssb.  cw.  fm,  etc  to  6M,  2M. 
220,  432,  435,  and  for  alv.  1 W  output 
KH  only^a.  PA's  up  to  45W  avaiable. 
Bequest  caiaiog  fof  complete  Hstirt^. 


OUR  2rm  VEAR^ 


For  eompiete  info,  call  or  write  tor  FREE  40-page  catalog. 

Order  by  mall,  fax,  or  phone  {answering  machine  off  hrs), 
Min.  S3  S&H  charge  for  first  pound  plus  add  l  weight  &  ins. 

Use  VISA,  Mastercard,  check,  or  UPS  C.O.D.  ($3  fee). 


ronics,  inc 


65  MOUL  RD.  -  HILTON  NY  14468-9535 
Phone:  7t6-39Z'9430  -  FAX:  716-392-9420 

liftmlromcc  ci  &  rtqiilE'mt  VAOawnih    i^iXf^iiQH  1050.  HpuntraniBi.  Inc.  All  ikgliitj  riiitfi'V«Ll. 
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DAM  KM^KIBBY  KAaZTS-LOUIS  KAi&tPN 
now  NOKMfl-OEWlSE  YL-MALINE  XYL--MIKE  S«N 


1-800-426-2891 


FT-767GXGefi.Cv 
rr.757GXllGen 
FT- 7000  1  am- 160m 
rr^212RHNEW2m45w 
FT.71ZRH70em3Sw 
FT-290R  AJ^  Mocte 
FT-23  Rm  Mini  ¥ 
FT.736R,AJIMr 
FT-470  2mf7Qc 
FT747GenlC 
FUG  8800  HF^ 

FTesowi 

FT790 

FT  4700 
FT4n  2  Meter 
FTen  440  HT 


IC- 

IC- 

IC- 

IC- 

IC- 

IC-! 

ICv . . 

IC-2GAT  2m  "*| 

lC-900SiKBai 

IC-3S  AT  220 

IC-2SAT2M 

IC-4S  AT 

IC^tSA  FM  Mobile  ^^ 

IC'4GAThtewSwHT 

IC-38A  25*  FM  Xcvt 

K>32Ai  pm/TOcm  HT 


p  D  R  A  T  I  0  N 


AHnco 

Astron 

Butternat 

ARRL 

Kantronics 

Sony 

Bencher 


Larsen 

Hustler 

Lakeview 

AEA 

MFJ 

Coshcraft 

Vibroplex 


Plus  more  . . .  Tlianks  for  your  support. 


cushcrcift 


1-800-426-2891 
METRO:     (612)786-4475 

2663  County  Rd.  I 

Mounds  View,  MNS51 12 

Sypar  Minnesota  Watts    f  *8CK)-27S-1 503 
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Resistors 
R1 
R2 
R3 

R4,  R6 

R5 

R7 

Capacitors 

C1 

C2 

C3 

C4 

C5 

C6 

C7.CB,C9,C10. 

C12.C13 
C11 

Inductors 
LI 
12 

L3 

L4 

L5-L7 

L8 

Semiconductors 

01 

D2 

D3 

D4 

D5-0S 

D9 

01 

Q2 


Parts  List  (40  meter  amplifier) 


1  wati 
V*  watt 
^  watt 
V4  watt 
W  watt 

2  watt 

100  volt 
1 000  volt 
1 000  volt 

rooovcrft 


150  ohm 

lOkonm 
270  ohm 

1500  ohm 

27  ohm 

330  ohm 

1 200  pF  silver  mica 

1000  pF  silver  mica 

1 500  pF  silver  mica 

750  pF  sitver  m*ca 

33  pF  ceramkc 

1 0-1 00  pF  variable  trimmer 

0.1  uF  50  V  monoli!liic 
100  uF  25  WVDC  etectmlylic 


10  turns.  22  gauge  enameled  wire  on  Amidon  T50-6 
7  turns,  Ifl  gauge  enameled  wire  on  Amidon  TBO-2 
15  turns,  1 B  gauge  enameled  wire  on  Amidon  T80-2 
10  turns,  1 8  gauge  enameled  wire  on  Amidon  FT50-61 
1 50  jiH  epoxy-dipped  choke 
6.8  jjH  epoxy-dipp^d  choke 

15  volt  Vi  wattzener 

28-35  voH1  wallzener 

2.5  amp  1 00- 1 0OO  volt  PIV  power  dnxte 

3.0  amp  1 00- 1 000  voll  PIV  power  diode 

1  Nd1 4  or  equtvaJant  switching  diode 

common  LED 

lRF-531  power  MOSFET 

2N3906  or  a<t<^ivatent  PNP  transistor 


Parts  Availability  and  Addresses 
Most  diodes,  resistors  and  capacitors  are  common  values  and  should  be  available  at  Radio  Shack  and 
similar  outlets. 

Toroid  cores  and  Sitver  mica  capacitors  can  be  ordered  from  Circuit  Specialists,  Radiokit  or  Tar;ner 
Electronics. 

The  tRF-531  MOSFET  is  available  from  Digi-Key  and  Tanner  EJeclronics. 

A  blank  PC  t>oard  and  a  partial  kit  consisting  of  the  heat  smk,  the  IRF-531  MOSFET.  and  the  zener  diode  are 
available  for  $14,95  +  S3  shipping  and  handling  from  Tanner  Electronics. 


Tanner  Electronics 

1301  West  Beltline  Rd.,  Suite  105 

Carmtlton  TX  75006 

(214)242^702 

Circuit  Specialists 
P.O.  Box  3047 
Scottsdate  AZ  85271-3047 
(800)52B-1417 


Digi-Key 

701  Brooks  Ave,  South 

P.O.  Box  677 

Thief  River  Falls  MN  5670t 

(800)344^539 

Radiokit 
PO  Box  973 
Pelham  NH  03076 
(603)  437-2722 


on  mine.  You  can  decide  where  to  mcHint  the 
SO-239s  and  feed  the  power  cable  through.  A 
DPDT  toggle  switch  makes  a  simple  on/off- 
bypass  switch.  The  circuit  does  not  draw  any 
idle  currcni*  so  there  is  no  need  to  switch  the 
power  on  and  off.  Really  motivated  builders 
will  mount  the  LED  oa  the  front  through  a 
3/16"  hole. 

If  this  is  your  first  project,  be  particular  and 
do  not  try  lo  substitute  part  numbers  or  val- 
ues. All  of  the  basic  pans  j^hould  not  cost 
more  than  S25.  about  the  price  of  just  one 
high  power  RF  finaL 

A  Versatile  R^ull 

With  change.*^  in  a  few'  frequency -de  pen- 
dent components,  this  circuit  should  work 
just  as  welt  on  other  band.s.  I  have  tacked  an 
experimental  amp  together  for  10  meters  with 
die  IRF-53 1  MOSFET  and  tweaked  40  watts 
out  of  it.  This  means  that,  with  the  same  basic 
circuit  and  identical  layout,  you  could  use  this 
amp  on  any  HF  band  (see  the  table  for  compo- 
nent changes).  The  higher  frequencies  will 
need  progressively  more  drive,  up  to  5  watts 
on  10  meters. 


Maybe  a  few  more  hams  can  be  dragged 
back  into  home  construction  when  ihcy  real- 
ize  that  solid  state  home-brew ing  no  longer 
means  a  choice  between  low  power,  afford- 
able transmitters  and  high  power,  expensive 
finals.  There  is  nothing  more  fun  than  send- 
ing ".  .  .running  40  watts  out  with  home- 
brew amp/ 


Table  1.  Coil  and 
for  20  and 

Part  '20m 

LI  atwrnsK^'long 

12  3  turns  x  V*  "  long 

13  9  rums  )fi^"  long 
L4  same  as  40m 

LB       6,B  ^H 
Ct       1000  pF 

C2      not  used 
C3       1 360  pF 

C4     zm  pF 


Capacitor  Values 
!  0  Meters 

'MOm 

5  turns X  ^'long 
ZVi  turns %'^M,'  long 

6  turns  ac^i^"  long 
to  turns  x^^"  lofVQ 
2  2pH 

330  pF 
not  used 
500  pF 
not  used 


''Ll-U  are  20  gauge  enameled  wire  air  wound 
with  ^"diameter. 

"LI  *L3  are  20  gauge  enameled  wira  air  wound 
wilfi  y* "  diameter. 

Spread  &r  squeeze  coils  for  final  tune-up 
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The  Dummy  Ducky 

Inexpensive  dummy  load  for  your  HT! 


Number  17  on  your  Feedback  card 


by  Richard  J.  Molby  DA1DB/WB7NZG 


After  untold  hours  of  hard  labor  you  have 
finally  completed  your  new  super|>ower 
antenna  system.  Now  comes  the  the  final 
tuning  at  the  top  of  the  lower.  You  call  a  ham 
friend  and  you  decide  to  use  2  meter  handier 
to  coordinate  the  tuning  effort.  Your  aching 
bones  finally  bring  you  to  the  top  of  the  lower 
and  you  turn  on  your  handle.  What  do  you 
hear?  Your  poor  little  radio  is  getting  blasted 
to  bits  by  stations  many  miles  away  and  you 
can't  seem  to  find  a  clear  channel.  You  start 
to  wonder  why  handles  don't  have  attenua- 
tors! 

The  solution  is  simple:  Before  climbing  the 
tower  replace  the  normal  rubber  ducky  anten- 
na with  ^e  dummy  ducky  antenna. 

Building  the  Dummy  Ducky 

The  dummy  ducky  will  do  two  things:  It 
will  reduce  received  signal  levels  drastically, 
therefore  only  allowing  you  to  hear  your 
friend *s  handle  from  your  shack;  and  it  will 
reduce  your  effective  radiated  signal  so  you 
do  not  interfere  with  others  on  the  fre<|uency , 
[Ed  Note:  Make  sure  you  set  your  HT  to  the 
low  power  position  since  the  dummy  ducky  is 
limited  lo  i6  watt.} 

The  dummy  ducky  is  simple  to  build.  You 


probably  already  have  most  of  the  parts:  a 
solder-type  BNC  connector;  a  '/(  watt*  50 
ohm  carbon  resistor  (a  5 1  ohm  resistor  or  two 
too  ohm  resistors  in  paraliel  can  be  used  as 
well);  a  M  *  length  of  5/16"  diameter  copper 
mbing;  a  1  U  *  length  of  %  "  diameter  plastic 
tubing;  and  a  1  ^  "  length  of  RG-8  outer  cov- 
erin^- 


LEAO  TO  TUtwg 


tuaiMIC   TD  IMC  MOT 
Nine 


B*iC    CCWN  ECTOR 


(I fi  ."'! 


The  easiest  way  to  start  construction  is  to 
solder  the  length  of  copjjer  tubing  to  the  BNC 
connector  nut.  making  sure  it  is  vertical. 
Next,  lake  tlie  50  ohm  resistor  and  iiolder  the 
BNC  pin  to  one  end.  It  may  lake  some  trial 
and  error  to  get  the  correct  lead  length  that 
will  allow  the  BNC  pin  to  be  correctly  posi- 
tioned when  the  resistor  is  inserted  into  the 
connector  body.  The  body  of  the  resistor 
should  be  dow  n  into  the  conneaor  as  far  as 
possible. 

Next*  slip  the  plastic  mbing  over  the  resis- 
tor and  push  it  down  into  the  tubing  as  far  as 
possible.  Then  fold  the  resistor  lead  down 
over  the  edge  of  the  tubing  and  trim  it  so  that 
it  Just  overlaps  the  ^ge  of  the  copper  tubing. 
Solder  the  resistor  lead  to  the  copper  tubing. 
For  the  finishing  touch,  slide  the  length  of 
RG'8  outer  covering  over  the  tubing  and  push 
it  down  as  far  as  possible.  To  give  as  profes- 
sional an  appearance  as  possible,  fill  the  top 
of  the  antenna  with  black  liquid  rubber  and 
allow  it  to  cure.  The  dummy  ducky  is  now 
complete  and  ready  to  reduce  those  nasty 
interfering  signals. 


Figure  L  The  dummy  ducky. 


Contact  Richard  J.  Molby  at  HHSB  4BN  9th 
FA,  APO  New  York  091 7& 


AMATEUR  TELEVISION 


SMILE!  YOU'RE  ON  TV 

(2)  ^  Only 

$329 

Designed  and 
built  in  the  USA 

Value  +  Quality 
from  over  25years 

in  ATV...W60RG 

With  our  ail  in  one  box  TC70-1  70cnn  ATV  Trans- 
ceiver you  can  easily  transmit  and  receive  live  action 
color  and  sound  video  just  like  broadcast  TV.  Use 
any  home  TV  camera  or  VCR  by  plugging  the  com- 
posite video  and  audio  into  the  front  VHS  10  pin  or 
rear  phono  jacks.  Add  70cfn  antenna,  coax,  1 3.8  Vdc 
and  TV  set  and  you  are  on  the  air.„it*s  that  easy! 

TC70-1  has  >1  watt  p.e.p.  with  one  xtal  on  439.25.  434,0 
Of  426.25  MHz,  runs  on  1 2-1 4  Vdc  @  .5A,  and  hot  GaAsfet 
downconverter  tunes  whole  420-450  MHz  band  down  to 
ch3.  Shielded  cabinet  only  7x7x25".  Transmitters  sold 
only  to  licensed  amateurs,  for  legal  purposes,  verified  in  the 
latest  Calibook  or  with  copy  of  license  sent  with  order 

Call  or  write  now  for  our  complete  ATV  catalog 
including  downconverters,  transceivers,  linear 
amps,  and  antennas  for  the  70,  33,  &  23cm  bands. 


{818)  447-4565  m4  eanvS:30pm  psu 

P,C.  ELECTRONICS 

3522  Paxson  Ln  Arcadia  CA  91006 


Visa,  MC,  COD 

Tom  (W60RG) 
Maryann  fWB6YSS> 


GAP  Airwaves  expands  its  Service 

to  Include  2m  and  6in  with  the 

CHAILENGER  DX-V  &  DX-VI 

Unique  Multlband  Antennas  that  Utilize  the  Patented 
GAP  Elevated  Launch  Technology 

The  RevoluUon  in  Antenna  Design 


Ihat. . . 

*  Comn  pi»4uH)d, 
no  ii|aiDiim  DHwy 
■UttsSitaflrKllili  :25foet 

<  ft«$ent»i»«4oimti 
3DnwHtft 


Challenger  OH  Sisr 

Tmj^b«id«i(fthofl 


I 


but  has  NO!!! 


•tMB 

•TrntsbfiNl 

*||6MMUI1 

«QiBiselRSiiators 


Cffallenger  DHl  $2T9* 

Total  bsndindltm 


Best  of  alJ  the  fJVr/fff  antenna  is  always  active!! 


To  Order  Catl-(407)  778-372S 

]  •  Ptui  stif pp ing  *n«l  ha n-df i ng 
f=tertd«ies#defiis  add  6H  ia« 


ANTENNA  PRODUCTS 
6010— eidgJ 
N.  Old  Dme  Highway 
Vero  Beach  FL  32967 


CIRCLE  373  ON  READtft  SERVICE  CAKQ 
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MICROWAVE  TRANSVERTERS 


3HF  124DGompimeTransvei1er 

SH  F  SYSTEWS  No  \m9  linear  ffansverters  and  iransverter  kits  (or 
902 J  269,  1296. 23D4, 5400, 545S  MHz.  All  use  2m  d.glS.eV,  Kils 
include  mixer  and  J.,0,  P,C,  boards,  Ktal  arid  ali  components ,  Bualt 
units  jfTrdude  I.F7D,C-  swifdiboard,  connectora  arid  compacE  low 
prof  Kb  housirig.  Other  frequency  options  in  amaieur  barid  avaliabJe. 

SHF   9D0K    90M0eMHz  50mW    KitSl2&    BuiJliasO 

SHF1240K  12%-130C1MH;  fOffW 

SHF 1  aeSK  1 26a- 1272  Oscar  Mode  L  1 0  m W 

SHF23Q4K  2304-2^8  UKz  1l}mW 

SHF240tK  2400  MHz  Modes  re vConv 

SHF34S6L  345€-34€0  MHz  10mW 

5HFL0K     54D-5eOMHzLO.         SOmW 

CALL  OB  WRfTE  FOR  COMPLETE  CATALOG 

DOWN  EAST  MICROWAVE 

BiliOfson,W3HQT 

BOX2310.RR1    Troy,  ME  04987 

(207)  948-3741 


Kit  1139 
KiiSl30 
KJt$195 
Kit  SI  50 
KitSl96 
Kits  64 


Built  $240 
Buitt  $240 
Buitt  $320 
BuiEt$2SD 
Bull!  $3£D 


PAMfwCwd 


4i| 


THERFCONNECTIOM 

SPECIALIST  IN  RF  COWNECTORS  AND  COAX" 

Dft&cripijon  Prlc« 

LIHF  Mate  Prienolic,  USA  made  $   ,T0 

PL'259  Phenolic,  Ampn^nol  .89 

PL259  Teflon,  Ampher^ol  1.75 

U  HF  Wl  ale  S  Hver  Tef ton.  USA  1,50 

Reducer  for  RG^58  .20 

ReducerforRG-59&I^INI8  .20 

H  Male  RG-S,  213,  214.  Earge  tody  5.0O 
N  IVlale  Pin  for  9913,  9086, 8214 

f  tts  UG-21 D/U  &  UG'2 1 B/U  K%  L50 

N  Ma  I  e  f  or  R  G-S  vv ith  99 1 3  Pi  n  3,95 

NIVfale  for  RG-8  with  9913  Pin  5.75 

f^  Male  to  SO-239.  Teflon  USA  6.00 

N  Female  ta  pl^259  ,  Teflon  USA  6.00 


Part  No. 

PL-259mSA 

a3-lSP'1050 

33-322 

PL-259;ST 

UG-175 

LfG^176 

LfG-21B/y 
99ia/PlN 

UG-siD/^gia 

UG-2 18/99 13 

aG.146A/U 

UG-B3B/U 


^*THiS  LIST  REPRESENTS  ONLY  A 
FRACTION  OF  OUR  HUGE  INVENTORY'* 

THE  R.F.  CONNECTION 

21 3  North  Frederick  Ave.  /S^l  1 

Gaithersburg,  MD  20877 

ORDERS     1  -800-783-2668 
INFO    301-840-5477     FAX    301-869-3680 

PHICES  DO  WOT  [NCLUDE  SHIPPING 

PRICES  SUBJECT  TO  CHANGE 

VfSA,  MASTERCARD,  ADD  4% 

UPS  C.O.O.  ADD  $3.50  PER  ORDER 


CIRCLE  nS  ON  {READER  SERVICE  CARD 


REPEATER  LINK  CONTROLLER 


IINKZ 


MAIN 
REPEATER 


UNK3 


LINK  COMM  RLC'6 

ALLOWS  3  HUB  OR  CHAJM  LINKS 

CAN  BE  INTERFACED  TO  MOST  REPEATER 

CONTROLLERS 

DIRECT  CONNECTION  TO  S  COMM  5^6 

REPEATER  CONTROLLERS 

HALF  OR  FULL  DUPLEX  UNK 

REQUIRES  ONLY  3  LOGtC  LINES  FOR  CONTROL 


ONLY  $149.95 


LED  DISPLAY  BOARD 

S-COM  CABLE ., 


S2&.95 
$9.95 


I 


UNK  COMM 

PO  BOX  1071  -  aOZEMAM,  MT  59771 

(40&)5&7  40B& 


Measure  Up  With  Coaxial  Dynamics 
Model  81000A  RF  Directional  Wattmeter 

Model  8I0OOA  is  a  thoroughly  engineered,  portable,  insertion  type  wattmeter 

designed  to  measure  both  FWD/RFL 

C.  W.  power  in  Coaxial  transmission  lines. 

S1000A  is  comprised  of  a  built-fn  line 

section,  direct  reading  3-scale 

meter  protected  by  a  shock- proof 

housing.  Quick-match  connectors. 

plus  a  complete  selection  of  plug4n 

elements,  gives  the  FRONT  RUNNER 

reliability,  durability,  flexibility 

and  adaptability  with  a  two  year 

warranty. 

Contact  lis  for  your  nearest 

aythori2ed  Coaxial  Dynamics 

representative  or  distributor  in 

our  wofid-wide  sales  network. 


COAXIAL 

DYNANirCS, 

INC. 


15210  Industrial  Parkway 
Cleveland.  Ohio  44135 
216-267-2233 
1"800-COAXiAL 
Faxrl*21 6-267-3 142      * 

Sen/ice  and  Dependability. .  .A  Part^^ery  Product 


CIRCLE  1S6  ON  RiADER  SHRVtCE  CARD 


CALL  913-381-5900 

FAX  91 3-648-3020 


4//  brands  nm  and  rsconditbnsd. 


ASSOCIATED  RADIO 

8012  CONS  ER  BOX  4327 

OVERLAND  PARK.  KANSAS  66204  _ , ,. ,      -  _ ,  ,       -.-.-_ 

BUY^-SELL'-TRADE 

EVERY  DAY 
ft  HAMFEST 

WE'LL  BUY 

YOUR 
EXTRA  Rm 
SmiONS- 

ESTATES  ETC. 

Send  $3.00  for  our  ctJrrent  catalog  and  who!esa!e  she$t 


OSCAR  MOPE-J  FILTERS 

PREVENT  DESENSE  OF  YOUR  DOWril-LINK  RECEIVER 


2M  Tx 


PSf 
432 

— i 

70  cm 
PreAmp 

70  cm 

Rx 

MMf  200-7 
(usualiy  sufficient} 
LL.(®  145  MHz 


$55.00 


$95.00 


CIRCLE  4  7  ON  READER  SERVICE  CARD 
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PSf432 

(for  extra  protection) 
0.5dB  LL  @435MHz  0.1  dB 

Loss  @  435  MHz  40  dB  min  Loss  @  1 46  WiHz  70  dB  typ 

Send  75C  (3  stamps)  for  detailed  specs  on  all  VHF  &  UHF  products.  Shipping  FOB  Concord,  MA 
^  PRICES  SUBJECT  TO  CHANGE  WITHOUT  PRIOR  MOTICE 

^m5     spectrum  international  inc.  (508)  263-2145 

glfcB     P.O.  Box  10845,  Concord,  MA 01742,  USA 


VISA 


CIRCLE  laa  OH  READER  SERVICE  CARD 


Over  $30y000  worth  of  fabulous  amateur  radio  gear. 

We've  got  so  much  equipment,  its  going  to  take  us  six  months  to  give  it  all  away. 

P     .  .r  — -.    ...  M^-^  ^-^—1.  OUTBACKER 


TM 


KENWOOD 


Chester  QSL  Cards      BIRjl 


I 


t«rm»  BOiBeiBEiBbBi  v^. 


fl^^  •»• 


o^ 


.AMSKITKOMi 


AUNADILLA  ANTENNA  jl 
MANUFACTURING  CO.^ 


Dozens  of  lucky  hams  will  share  in  the  $30,000  prize  giveaway,  and  one  lucky  reader  will  walk  away 
with  the  Grand  Prize ,  ,  .  A  complete,  top-of-thc4ine  HF  station  worth  over  38,000  featuring: 

the  Kenwood  TS-950SD  tranceiver  and  TS-922  linear  amplifier. 


I 


HOW  TO  ENTER 


Visit  your  local  participating  amateur  radio  dealer  and  fill  out 
an  Official  Entry  Survey.  Only  one  entry  permonth  per  person. 
Duplicate  entries  will  be  disqualified, 

Once  every  month,  we  will  pick  5  names  from  every  partici* 
pating  retail  outlet.  *  One  of  these  lucky  hams  will  receive  that 
month's  prize  package,  hut  all  of  them  will  be  entered  in  the 
Grand  Prize  Drawing,  to  be  held  in  April  199  L 

Visit  you  local  retailer  every*  month  to  check  if  your  name  is 
on  the  Ham  It  Up!  Tote  Board,  which  lists  all  the  Grand  Pri^e 
entrants  from  that  store.  While  you're  there,  fill  out  the  next 
month's  Official  Entr>^  Survey.  Remember,  you  can  enter  once 
every  month.  You  get  six  chances  to  win  a  fabulous  pri;^e 
package  and  six  chances  to  be  included  in  the  Grand  Prize 
Drawing! 

After  we've  given  away  all  of  the  monthly  prize  packages^ 
we'll  take  the  Grand  Prize  Drawing  entries  (30  from  each  par- 
ticipating retailer)  and  give  away  over  S  30,000  worth  of  great 
ham  gear, 

*  tf  ycHi  arc  itnatile  to  oiirr  at  i  loc^l  fnallcr.  rnu  may  ohtain  xq  OfificuJ  Entrf  Sttrvcf  by 
levMling  an  S  A.S_E.  co  Ham  U  Up'  Swecp^iakcv,  "3  Amaicur  Hadio  Today,  FttPesi  Road. 
HaAfOCk^  N'K  03449.  Hctum  the  cniry-^  survey  m  ihc  »amc  addfas,  and  ^ou  wLU  be  cntcimi 
throufl^  Uncle  Wmync's  BiKikshcJf . 

This  Month's  Prize  Package 
is  worth  over  $1,200,001 

If  you're  this  month's  winner,  you'll  receive  an 
MFJ  Prixe  Package,  including; 

MFJ-986  3  Kw  Roller  Inductor  Antenna  Tuner 

MFJ-250  1  Kw  Dummy  Load 

MFJ- 1 08B  Dual  Time  Clock 

MFJ-30  Golden  Classics  of  Yesterday  by  Dave  Ingram  K4TWJ 

Ml^-32  Packet  Radio  is  Made  Easy  by  Buck  Rogers  K4ABT 

MFJ-35  The  Wonderful  Wurld  of  Ham  Radio 

by  Richard  SkUnik  KB4LCS 
MFJ- 1281  Easy-DX  software  (IBM  comparable) 
MF|-1286  Gray  Line  DX  Advantage  software  (IBM  compatahle) 

PluSt  you*U  also  receive  these  great  prizes* . . 

Outbacker  mobile  H¥  antenna 

A  custom  QSL  order  from  Chester  QSL  Cards  {a  S250  value) 

Antenna  Specialists  glass  mounted  2  meter  antenna 

Lfnadilla  5  band  antenna  kit 
and  GGTE  Morse  Tutor  software 


KENWOOD 


i^ 


OUTBACKER™    a a;;fis^'c^«G"S&. a 


Binii 


AMnifRMI 


Chester  QSL  Cards 


ACCURACY 


DigiMax 


PERFORMANCE 


^EZL 


_Ui 


Llii^td 


1 0  MHz  Oven  Oscillator       ^  ^  ^'^'  ^  ^'^' 
10  Hz  to  1.2  GHz  .1  PPM  ACCURACY 


50  Hz  to  5 1 2  MHi 

I  PPM  ACCURACY 

TCXO 


5%  X5X  m 


ALL  MODELS  HAVE  1  YEAR  WARRANTY 
Optfonai  factory  Installed  rechargeable  battery  pack  available 


VfSA* 


masraf  ctiarg^ 


MOO€L       PRICE 


0500        $149,66  50  H?^512  MH^ 


D510       $t7e95         SOHi'lOGHz 


DS12       1259.^ 


D1300        $29995 


FAEQUENCY 
RANGE 


50HZ-1.2  GHj 


ACGUflACY  OVER 
TEMPERATURE 


1  PPM  17"  36*C 

TCXO 

TlhrfE  BASE 


1DHI-1.2GH1 


Q.l  PPM  20^-40^0 

PROPORTIONAL 

1D  MHz  OVEN 


FIEAO 
GUTS 


d 


SENS^TIVfTY  TYP. 


"WTFir^rBfR] 


iSlc^MV 


IS  m  50  MV 


15  Id  50  MV 


2S  MHX'4S0  MHz 


20  10  &a  MV 

t*450MHK 
50  (0  1  DO  MV  to  1  GHt 


3  to  20  MV 

in  Am  MK? 
20  tCf  30  MV  l(j  t  GHz 


POWER 
REO. 


frl5  VDC 
300  MA 


AC- 12 
BE0  FOR 

no  VAC 


9^15  VDC 
500  MA 


AC-12  AG'ADAFTEH  SS.9& 


T^ISOO  BNC  BASE  2t"  ANT.  $895 


BAC^2  $34.95        BAC5    $29.^& 


FOR  DEALER  LOCATIONS 

OR  PHONE  DRD£RS 

aaO-'8S4*1566 

8560  Pfodgctien  Av«ntie 

San  Diego,  CA  92121 

CafitomiB  Call  6l&^g7a7171 

Tf!E(!x  J*697120— OATAMAX-103 

EXPORT  AGENT.  MAGNUS 

3500  Devon  Avian uh 

Chicago.  tL  6t)659 

312-679-6070 

Telex  ^253503  MAGNUS  CGQ 


CIRCLE  342  ON  READER  SERVICE  CARP 


QSO  Tutor 

Study  Aid  for  the  Amateur  Uadio  Exams 


All  ^uu  HLHld  lQJ[)in  Ltic  ranks  q\  AmaLeur  rjdiiuijperijLurs.' 
Obtain  vour  Soviet  Iteenss'  or  upgrade  to  a  higher  class  I  he 
ea*>  waj  on  youf  personal  ttunpiittfr  wjih  j^S^  T'tHiwr, 


Program  Features: 

•  Runs  on  IBM  Personul  Cmnputers  and 
compel  lilies  wilh  mlniiniiTTi  256K  RAM  or 
Macintoshes  vtUh  tninimum  512  K. 

•  Programs  are  available  for  Novice, 
Technkian^  Genera^  Advanced  aiid  Extra 
Aittaleur  cla^  exams  as  well  as  Curnmerd^l 
Kadia  Tcl^phanc  and  Comnicrcial  Radar 
Endorsement.  Each  program  SD^d  se|)araLely. 

-  Work  with  the  entire  question  pools 
(revised  with  July  t^O  ehanges),  or  study 
quesUons  automatically  jidccted  by  the 
program  from  your  weakest  areas. 

•  Indudes  full  screen  ^raphlcs^  explanations 
on  appropriate  questions  and  a  pop  up 
talc  u  I  at  or  un  the  IBM  version. 

^Log5  multiple  study  sessions  and  allows 
resuming;  at  a  later  time.  Reiurtis  lo  review 
missed  questions  if  desired. 

-  Creates  randomly  generated  sample  tests 
Dn-^iine  or  wrUten  f>n  Epson/ [1£M  or 
Macintosh  graphies  printers. 


kSTmi 


[ar 


^ 


^•""•iSo'i-"'*^*' 


$29. 95 


per  class 


fA  residcdis  add  6%.  Paa  jncTudcf^  $liiE>])Liig. 
Actd  %2  txii  foiim"  IBM  Dbks 

inivi  PubUc  Pomain  djstt  tFso  avaElnblr  vith  cKcrlTcnl 

mnr.se  forif  (iilnr  H5  w*M  9i  H  fnntM.1  'iJ|y|,f  If. 

prap-j^Hion  prtdicttjri,  tieaiti  itloltCT  and  f!lh*ri. 

■Cwi  is  SJ  in  covflr  m4teri»ls  and  dandUnft*  II  i( 

ihipped  wilh  tjSO  TUrtJR. 

Call  CKT  writ?  lo  [.ffder: 

QSO  Software 

208  Pariridge  Way 

Kf^nnclt  Square,  PA  19348 

215-347-2109  (Voice  or  FAX) 


f*»'"JfJ0..r  fin,,  ™„^„,J^' ?"■«'»-" 
Cordon  Wmi  wbuivo^  " 

Jim  "ail  KajtcJa, 


"J  UBS  I. 


fffflf 


TTWlsJir 


^  Eniry  cUui  licftDRC  {Novke}  r«jqujircs  piisRtng  a  iJii^CHry  c^iiiiii 

cpvcf-nj  in  Litis  prngnur  and  CQp^'iii[;  mc>r^c  cof^c:  M  3  u'cird^  per 

minuL'i;.  I'-CC  u^TpiiL'uLLun  iutni'i^if^viulLiblc.ufi  tc^ul-^E,  hcAai 

chufjc,  Tesl5 are  adminisEWMl  bj  local  ham&.  call  for ino[C(icu,its. 


! 


SG-230 

SMARTtJMER 

HF  ANtTElVN A  COUPLER— SSB,  AM,  CW  6l  DATA 

FAST— INTELLIGENT- ACCURATE 

OPERATES  WITH  ANY  HF  TRANSCEIVER 

Tlie  Sitiartuiti^r  high  te[:}tiiology  coujilef  Intel Eig^cEiLly  tunes  any  ]eng?ih  ajit£iin£i  (a  to  30 
ft)  in  the  HF  band.  This  imil  will  operate  with  any  HF  transceiver  within  fts"  spctifica- 
(ians.  Tlie  Sitiatuinei  sw\tc\ii^  &A  Inpun  and  3^  e^uiipui  cap^i^lt^ice  <20in]?itiatk)iis  plus 
2 Sift  inductance  conibtnattons  [n  a  "  "pi"  network  resulting  In  ct\fcr  a  haJf-million  different 
ways  to  ensure  -a  fnirR.t:E  rnatch  for  the  if  anscttver .  Atid ,  H  rcmcmlKTS  ihc  frt::q%icticy  antJ 
the  funiYju  values  and  will  re-select  these  values  in  Jess  than  iO  ms  next  time  yon 
traiisinlE  on  chbiit  rreq,Lu?ncy- 

SPECIAL 
HAM  PHICE: 
$555.00 


<k)rd(yfi  tVi: w.  Wd6N0A.,  '  'tiU!'  SniHTtunCr  is  the  best  coupler  I  'vc  f  vsw  t<*stcd  or  used' ' 

•M ICROPROCESSOR  CONTROLLED  *  1  -  8  TO  30  MHZ  RANGE 

•NON  -  VOl- ATtLE  MEMORY  •  1 0  TO  1 30  WATTS  INPUT  POWER 

•WATERPROOF  ■  1 0  MS  RETU IVING  T!ME 

*B  J.T.E.  INDICATOR  *B  TO  80  FT.  ANTENNA  (ALL  TYPES) 

•  FOR  MARINE,  AVIATION,  HAM  AND  PARA-MlLITARV  APPi.lCATlOhfS 

The  SG-230  Smartuner  is  available  from; 

Eli's.  Amateur  MOq,  /I  J05-S2$-0f03  Gordon  West  Radio,  CA  H  ■i'349'SOOO 

Siffphis jSsf/i^,  Nt402-^MT50         jm  's  £kftmics.  Ci  2 15390-8003         Ikwy mlio.  Ci  2iJ'S20- 1234 

SCG  Enc..  SCG  BulEding.  15T57  SE.  zeih  St.,  BeUevue,  WA  96005,  USA 

P.O.  Boj:3S2tj,  ^JSOO"?   Tclcx:  32S334    Fait' 2Cie-T4&-03$4    Tel:  206-74&-631O 


CmCLE  145  ON  READER  SERVICE  CARD 
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73  Review 


by  Larry  R,  Antonuk  WB9RRT 


Heathkit  Adapter  and 
Coax  Cable  Kits 


Create  your  own  versatile  adapters. 


Heath  Company 

Benton  Harbor  Ml  49022 

(800)  253^570 

Price  Class:  HCA-SOOI .  S80;  HCA~5001 ,  S7^ 


It's  happened  to  everyone  at  least  once. 
You're  right  in  the  middle  of  some  complex 
(and  hfghJy  important)  lest  procedure,  like 
measuring  desertse  on  a  2  meter  repeater  at 
the  same  time  you're  keying  up  a  440  repeater 
into  a  dummy  toad.  You  have  one  more  cable 
to  hook  up,  but  you  need  a  PL*259-to-N 
adapter.  You  reach  into  your  tool  box, 
and. .  .hmmm.  You  were  sure  you  had  one 
more  of  those.  Oh  well,  you  cao  just  screw 
together  this  BNC-to-N,  along  with  this. ,  .no, 
that  won't  work.  Let's  see.  maybe  if  L  .  .no. 
not  that  either.  It  doesn't  matter  how  many 
times  you  dump  out  that  coffee  can  full  of  flea 
market  RF  adapters,  you  don't  have  whal  you 
need.  You  just  ''can't  get  there  from  hare." 
The  test  has  to  be  postponed  {or  altered,  or 
fudged)  until  you  get  the  proper  equipment. 

The  HCA-3001  RF  Adapter  Kit 

At  some  point,  having  the  right  tool  for  the 
job  becomes  important.  It's  erther  a  necessity, 
or  it's  simply  worth  it  in  order  to  eliminate 

headaches.  The  right 
jooi  for  the  RF 
technician  rs 
now  availa- 
ble from 
Heath- 
kit. 


The  HCA-3001  RF  adapter  kit  is  a  product 
that  should  be  found  under  every  radiohead's 
Christmas  tree.  This  kit  consists  of  two  dozen 
adapter  ends  and  six  center  pieces,  packed  in 
a  zippered.  leather-fike  case.  An  actual  adapt- 
er is  made  by  screwing  the  ends  (say,  one 
female  UHF  and  a  male  N)  to  each  end  of  the 
threaded  center  piece.  This  produces  an 
adapte  r  that  is  slightly  longer  than  the  average 
adapter,  but  much  more  versatile.  The  kit  con- 
tains male  and  female  N,  F,  RCA,  BNC,  UHF, 
SMA,  TNC,  and  Mini-UHF  adapter  ends.  This 
means  that  you  can  get  from  one  to  another  of 
any  of  these  styles,  making  up  an  adapter  that 
Amphenoi  never  even  thought  of!  You  can 
now  go  from  a  female  F  to  a  female  SMA  in  one 
two-inch  adapter,  not  the  seven-inch  con* 
glomeratlon  that  you  have  to  link  together 
now. 

The  adapters  all  have  Teflon™  insulation 
and  gold-plated  center  pins.  One  of  the  nicest 
features  is  the  fact  that  the  adapters  all  fit  in 
their  individual  sfots  in  the  case.  You  can  tell  at 
a  glance  if  any  of  the  components  are  missing, 
eliminating  the  "left  it  at  the  site''  syndrome. 

The  HCA-500t  Coax  Adapter  Cable  Ktt 

Once  you've  used  the  RF  adapter  kit  for  a 
while,  you'll  come  to  ap- 
preciate the  pleasure  of 
using  just  the  right  tool  for 
the  job.  If  you  really  want 


to  pamper  yourself,  the  next  step  is  to  pick  up 
the  HCA-5001  Coax  Adapter  cable  kit.  This  kit 
consists  of  20  three-foot  RG*58  cables  with  a 
variety  of  mixed  and  matched  connectors  on 
each  end.  The  styles  are  the  same  as  listed 
above,  with  no  SMAs^  and  with  a  couple  of  test 
clips  thrown  in.  These  connectors  are  Ihe 
same  high  quality  as  the  adapter  set.  and 
the  cable  is  a  flexible,  easy-to-work-with  type. 
And  it's  bright  yellow,  so  you  can  tell  at  a 
glance  if  someone  at  another  t>ench  has '  'bor* 
rowed"  one  of  your  cables,  Heathkii  even 
throws  in  two  wall  racks  so  you  can  keep  track 
of  things. 

Once  you  have  the  Heathkit  adapter  AND 
cable  kits,  there*li  be  no  RF  job  you  won't  be 
able  to  tackle.  This  part  of  the  jOb  wHI  become 
so  easy  you  may  have  to  hunt  around  to  find 
something  ELSE  to  complain  about! 


Larry  Antonuk  WB9RRT  has  written  numer- 
ous reviews  on  test  equipment  and  electronics 
txxyks.  He  currently  works  as  a  project  man- 
ager for  a  land  moblte  service  shop  in  Keene, 
New  Hampshire,  He  enjoys  home-brew 
projects,  experimentation,  and  instrumenta- 
tion. Contact  him  at  P.O.  Box  452,  Marlbor- 
ough NH  03455. 


Photo  A. 

The  HCA-3001 

RF  adapter  kit. 


\ 


Photo  B.  The  HCA-5001  coax  cabie  kit. 
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The  Worlds  of  Gus 

Browning  W4BPD 

Tribute  to  a  DX  pioneer. 


by  Jack  Parker  K5CVD 


GusBmwfting  W4BPD.  1908-1990. 


Gus  Browning  W4BPD  has  become  a 
silent  key.  To  older  hams,  especially 
those  in  love  wiih  DX,  that  call  means  a  lot.  It 
rang  through  the  airways  from  Maine  to 
Mexico^  from  the  Indian  Ocean  to  the 
Pacific.  Using  over  a  hundred  different  calls 
from  as  many  countries,  the  gentle  southern 
* 'country  boy''  opened  the  door  to  country 
after  country  for  the  DX  fraternity.  He  left 
behind  friends  of  every  race,  color,  creed, 
and  social  status.  He  was  Elmer  to  com- 
moners and  kings «  and  one  of  the  truest 
friends  the  Amateur  Radio  Service  has  ever 
known.  In  a  word,  Gus  Browning  W4BPD 
was  special. 

Gus  was  bom  on  November  25,  1908  in 
Eiloree^  South  Carolina,  tlie  third  child  of  a 
poor  farm  family.  His  early  life  was  filled 
with  hardship,  but  as  Gus  put  it,  ''We  were  a 
poor  but  happy  family.  No  one  ever  lold  us 
we  should  be  unhappy! ' ' 

An  Early  Love 

At  the  age  of  16,  Gus  discovered  the  magic 
of  radio,  and  it  became  a  passion  that  would 
possess  him  for  the  rest  of  his  life.  Through 
the  years  Gus  would  travel  the  world  seven 


times  through  hundreds  of  countries,  and 
bring  new  countries  to  amateur  radio  and 
amateur  radio  to  the  world, 

Gus's  love  affair  with  tadio  began  one  af- 
ternoon in  front  of  an  appliance  store  in  Win- 
ter Park,  Florida.  In  the  show  window  stood 
an  RCA  Model  IllA  radio  tuned  to  KDKA, 
As  Gus  described  it,  the  sights  and  sounds 
stopped  him  in  his  tracks.  He  had  to  have  onel 

The  price  tag  on  the  radio  was  far  beyond 
Gus*s  finances^  but  he  would  not  be  put  aside. 
For  the  next  several  months  he  searched 
through  every  Radio  News  he  could  find. 
Finally,  he  found  a  "pictorial"  (schematic) 
for  an  L,M.  Cockaday  iwo-tubc  radio.  As 
was  the  case  with  his  attitude  toward  poverty 
and  unhappiness,  there  was  no  one  arcmnd  to 
tell  Gus  how  tough  a  building  job  he  had 
chosen  for  himself.  With  the  same  persis- 
tence that  would  later  take  him  around  the 
world  seven  limes,  Gus  began  collecting 
money  and  parts  for  his  first  radio-  It  look  a 
year  of  assorted  odd  jobs,  then  weeks  of  wir- 
ing and  soldering.  Finally,  the  big  day  ar- 
rived. U  proved  to  be  one  of  the  saddest  days 
inGus*slife, 

First,  a  couple  of  imponant  facts.  The 


^4BPD  at  his  operating  position  in  I95L  Much  of  his  station  was  home-brew. 
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house  Gus  and  his  family  lived  in  was  witiiout 
electricity.  The  L.M.  Cockaday  radio  was 
powered  by  two  types  of  batteries:  L5  volt  A 
batteries  and  45  volt  B  batteries.  In  his  e^icite- 
mem  to  fire  up  his  new  radio,  Gus  mixed  up 
the  two  battery  types  and  applied  45  volts 
where  he  should  have  applied  1.5  volts. 
Scratch  one  tube!n  In  Gus*s  words  " . .  .they 
say  I  cried  all  that  night  and  the  next  day  over 
my  calamity  r' 

Gus  had  no  money  for  another  tube,  bui  his 
aunt  came  to  the  rescue  and  in  a  short  time  the 
new  tube  was  in  hand.  This  time  he  applied 
the  correct  voltages  and  the  sounds  of  KDKA 
filled  the  house  with  "'Dallas,**  Gus*s  father 
said  to  his  wife,  **It  plays!" 

Wrong  Code 

In  1925  Gus  was  working  for  the  Lowell 
Electric  Company  in  Orlando,  repairing  ra- 
dios and  electrical  appliances.  He  had  read 
about  amateur  radio  and  had  begun  working 
toward  a  license.  At  the  same  time  his  oldest 
sister  was  trying  to  get  a  job  with  Western 
Union  and  found  she  had  to  leam  Morse 
code.  She  and  Gus  worked  together,  and 
within  six  months  they  both  were  copying 
** , .  .15  or  16  words  per  minute,*'  His  sister 
Lorena  wcm  to  Western  Union  to  take  the 
code  lest,  only  to  discover  that  she  had 
learned  the  code  on  a  door  buzzer  that  sound- 
ed nothing  like  the  clicks  and  thumps  of  a 
Morse  ** sounder."  She  was heanbroken  and 
never  attempted  to  leam  the  code  again. 

Gus  was  also  faced  with  a  letdown,  as  he 
and  his  sister  had  learned  American  Morse 
Code,  not  International  Morse  Code!  But  Gus 
would  not  be  stopped.  Two  hard  years  of 
shortwave  listening  later,  with  a  lot  of  help 
from  Clifford  Wolking  (now  W4BNF),  Gus 
passed  his  license  test  and  became  NU4ADB. 
Gus  was  on  his  way. 

A  Ham  at  Li^ 

Gtis*s  first  transmitter  was  a  push-pull  pair 
of  301 A  tubes  with  a  filament  pxjwer  of  0.5 
amps  at  5  volts.  Since  there  was  no  el^tricity 
in  his  home,  Gus  scrounged  second  and  third- 
hand  #6  baneries  to  power  his  home-brew 
rig.  It  was  often  disconcerting  for  him  to 
watch  five  hundred  voUs  drop  to  fifty  volts 
when  the  transmitter  was  keyed.  According 
to  Gus,  *\  .  .working  DX  was  a  joke!*' 


KENWOOD 

ICOM 


1-800-231  -3057 
71 3-729-7300 


nun 


Electronics  Supply 

FAMIiy  OWNED  SINCE  1956  '■  ^ 

12310  ZAVALLA  STREET 
HOUSTON,  TEXAS  77085 
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^''^^  MUG  FACTORY™ 

Custom  Etched—CafI  Sign  Mugs 


■■■;■.:.;..*. 


S9, 95  E^cti  Ptus  %IMI  eac:li  tor  Shipping  and  Handling 

Checks  PAyahie  Ta:  Please  Specify 

TODD  SKOGEN  1 30^-  GJass  Miig  qr 

P  0 .  BOX  3025  1 0  0^ .  SI ue  or  Black  Coffee  Cup 
FOX  VALLEY  STATION  Add  S2.5C  far  A.RKL  L&go 

AURORA,  IL  60504  Add  S3,50 for  A.R.E.S.  Logo 

(312)805-5972 

Write  tor  quote  on  custom  orders  or  company  Jogos. 
INInois  residents  actd  6.75*^  lajs.  Allow  2-4  v^ieRs  dsti-^ery. 


CIRCLE  268  ON  READER  SERVICE  CARD 


T/^/lV/^rTfte  No-Tune 


« 


Windom  Antennas 


Nq"  prucin^.  Mi  N..-1  tuning.  N*  jEflCibi  f*  !\^lisT. 

TNT  i$  Ns>-Tiin*  hjb  BO  0^%  40, 10,  17, 12  fi  ja  TM  :!  is  No-tuji*  o-e. 
40,  20&  J:0,Woirt^Mh4f  baaJs  w  cuasf.  DXit  Gain  ris*  w'  frei^ueniry" 
RiiJy  to  Us*  Now      I        Kiak-P^^.L^f  No  Tfaps  cr  R*sJiKTi 

100  h.  RG-Sx  EfcJlipel       Low  Nakc  Riitd  ?00  WatEi 

dUroQrJef        % 
Wi ndoinTc: r h Natt  4H26 

S^^'i  ppd  USA        \  M/jflTtlfflm     i^i'iLk^ni; 


4K 


.Bnix  50061  PKao,i"T&J6CS 


mntixn    T^  >■  f l  k^m 


-se 


SOO- 926-7373 


"NEW"  DUAL  &  TRI  BAND  SUPER 
"LINEAR"  ANTENNAS 


MODEL 

R^EQUENCY 

GAIN 

POWER 

LENGTH 

USE 

CA-2X4Z 

146  MHz 
446  MHz 

8.2dB 
11.5dB 

200W 

15^4" 

BASE/REPEATER 

CA-2X4FX 

146  MHz 
446  MHz 

4.5dB 
7.2d8 

2CX3W 

5'1 1^' 

BASE/REPEAItR 

CA'2X4M 

14M55MHZ 
440-460  MHz 

4.5dB 
7.0dB 

tsow 

5' 

MOBII  F 

CA-2X4SR 

146  MHz 
446  MHz 

3.8dB 
6.2dB 

150W 

3*4" 

MOBILE 

CX-902 

146  MHz 

446  MHz 

1.2  GHz 

3.0dB 
6.0dB 
8.4d8 

150W 

3^6" 

BASE/REPEATER 

CX^01 

146  MHz 

446  MHz 

1 2  GHz 

3.0d8 
6.8dB 
9,6dB 

100W 

3'3" 

MOBL£ 

CA'630TN 

146  MHz 

446  MHz 

1.2  GHz 

2,1 5dB 

2,15dB 

5,5dB 

150W 
SOW 

rs" 

MOSILE 

MEW!  ULTRA  COMPACT 
SWR/POWER  METERS 


CALL  YOUR  DEALER 


CM-200 
CM-300 
CM-400 
CM-420 


144150  MHz 
200-250  MHz 
420-460  MHz 
140-460  MHz 
850-950  MHz 


CM-900 

CM^iaOO  1250-1350  MHz 

DEALERS  INQUIRIES  WELCOME 


1275  M.  Grove  SL 
Anaheim,  CA  92806 

1714)630-4541 
FAX  [7141  630-7024 
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/4e£  S^4^€m4.  ^ 


■  Safe  OPTO  Isolated  output  •  Bujlt4n  side  tone 

2Va''  speaker  •  Battery  or  DC  powered  •  Positive 

keying  to  30  volts  max.   •  Unique  "POWER^LOGIC" 

LED  •One  Year  Ace  Systems  Warranty 

-  See  Your  Ace  Dealer  - 

•  Amateur  Electronics  Supply 

•  Barry  Electronics 

•  KJf  Electronics 

«  Madison  Electronics 

•  Oklahoma  Comm.  Center 

•  R,  F.  Enterprises 

•  R  &  L  Electronics 

•  Rivendell  Electronics 

Ace  Systems  •  RD  1  *  Box  63  •  Wilcox.  PA  15870 

{814)  965-5937 


THE 


OUTBACK 


Buiit  by  Tertin  Aerials 

AustraffB's  leader  m 

cammerciai  HF  whip$ 


Twr 


^m.i 
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9 

^Q^ti&^'^OUR  EXCEL 


A^ 


A<i 


^^. 


tt?^ 


C<^ 


r  - 


NO  TUNERS! 

NORADIAL3! 

NO  RESISTORS! 

NOCOMPROMISEE 

FOUR  EXCELLENT  REVIEWS  JUST 

DONT  HAPPEN  BY  CHANCE 
CALL  US  FOR  A  FREE  CATALOGUE, 

-  See  f  ev  ie  *¥  J  n  Oc  t  TJ,  1 96*      '  SepI .  73. 1 9fl5      Marc  h  ?J,  1 386 

CQ,  Dec.  1966 

BILAL  COMPANY 

137  MancheslQr  Drive 

Florissant,  Colorado  80916 

(719)6a7^J6frO 


MSfT^=. 


LOW  SWR 
BROAD  B AW DED 
NO  CHANG^NG  COHS 
EASY  MANUAL  T(JNJNG 
T^tD  WAflC 
6  FT,  4  4  FT.  MODELS 
MARS  CAP   FTU 
COMMERCIAL  FREQUEtfC^ES 

^  THE  PERFECT  -MATE"       -* 
I       FOR  YOUft  RIG      , 


OUTBACKER  ANTENNA  SALES 

330  Cedar  Glen  Cr. 

Chattanooga,  IN  37412 

615-  a3d-3390 


emeu  130  ON  READER  SERVICE  CARD 


CABLE  T.V.  CONVERTERS 

Jerrold'\  Oak,  Scientific  Atlantic,  Zenith,  & 
many  others.  "New"  MTS  stereo  add-on: 
mute  Si.  volume.  Ideal  for  400  &  450  owners. 

1-800-826-7623       «  ^ 

B&BINC.  ^ 

4030Seau-D-Rue  Drive,  EsganMN  55122 


CIRCLE  S  ON  READER  SERVICE  CARD 


CIRCLE  42  ON  READER  SERVICE  CARD 


CiftCLE  21  ON  READER  SERVICE  CARD 


73 Amateur  RadfO  Today  *  November,  1990     49 


Once  again,  the  Gus  Brown- 
ing tenacity  took  over.  He 
dipped  into  his  dwindling 
savings  and  added  another 
lube  to  his  iranjimittcr  and 
added  a  counierpoti^c  to  his 
anienna.  Time  for  the  acid 
test.  Gus  called  a  D4  (Ger- 
nnany  t  at  that  time)  and  near- 
ly "fell  out  of  the  chair'* 
when  his  5-watt  signal  was 
answered.  Gus  was  hooked 
on  DX,  His  new  passion 
WDutd  be  the  main  driving 
force  throughout  the  rest  of 
his  life. 

The  continuing  cost  of 
batteries  and  the  tack  of  work 
in  the  Orlando  area  soon 
drove  Gus  to  seek  a  better 
life*  At  the  invitation  of  his 
older  brother,  Gus  moved  to 
Philadelphia*  Pennsylvania, 
where  he  gm  a  job  with  the 
Philco  Radio  Corporation. 
His  call  changed  to  NU3BBH  and  later  be- 
came W3BBH.  Over  the  next  several  years 
Gus  worked  and  played  at  radio  in  Philadel- 
phia, and  met  and  married  his  wife  (Agnes) 
Peggy  Smith.  Life  was  almost  as  good  as  it 
could  get. 

Becoming  His  Owa  Person 

Gus  had  always  detested  having  to  deal 
with  a  time  clock.  He  dreamed  often  of  the 
day  when  he  would  no  longer  be  tied  to  some- 
one else*s  idea  of  the  right  time  to  work  or 
play.  When  unionization  came  to  the  Philco 
plant,  it  was  soon  followed  by  a  strike  that  lefit 
Gus  out  of  work.  He  seized  the  opportunity  to 
get  away  from  the  big  city  and  relocate  to 
Orangeburg,  South  Carolina,  and  the  gentle 
rolling  hills  he  had  left  many  years  before  as  a 
child.  His  new  call  was  W4BPD— a  call  that 
was  to  become  known  worldwide. 

The  first  four  years  in  Orangeburg,  Gus 
worked  for  an  electric  company,  repairing 
everything  from  fans  and  fences  (electrical, 
of  course)  to  radios.  Then  he  had  the  opportu- 
nity to  open  his  own  radio  and  appliance 
repair  business,  and  he  did.  No  one  ever 
again  told  him  when  to  work  and  when  to 
play. 

Throughout  Gus's  years  as  an  amateur  ra- 
dio operator,  DX  was  his  passion.  He  worked 
at  it  continually  and  joyously,  but  there  was 
something  missing.  Gus's  wife  Peggy  told  it 
best  in  ih^  January  28,  1970  issue  of  Gus's 
The  DXERS  Magazine  r 

"After  many  of  his  DX  comacis,  Gus 
would  try  to  tell  me  about  what  these  DX 
QSOs  were  like.  He  would  even  try  to  tell  me 
how  he  thought  ihings  and  scenery  would  be 
to  these  DX  hams  when  they  walked  out  of 
their  front  doon^.  He  would  get  a  sort-of-DX- 
gleam  in  his  eyes. ,  .and  the  more  DX  he 
worked,  the  deeper  thisgJcam  would  gel.  He 
said  one  morning  (after  he  had  been  up  since 
5  a.m.  working  DX),  *Orie  of  these  days  I  am 
going  to  be  DX  and  sec  some  of  these  rare 
spots.*  *Yes,*  I  would  answer,  and  1  am 
going  to  fly  to  the  moon  ,..'** 


W4BPD's  operati/ig  position,  circa  1955. 

Going  DX 

World  War  11  came  along  and  took  ama- 
teurs off  the  air.  When  the  word  came  allow- 
ing amateurs  to  resume  their  hobby ,  Gus  was 
ready.  Within  90  days,  he  worked  over  100 
countries,  and  won  DXCC  cenificate  #4 
from  the  ARRL.  He  continued  to  chase  DX 
for  14  years  before  his  wish/dream  finally 
became  possible, 

Gus  Browning  did  indeed  become  DX!  For 
ten  or  more  years  he  traveled  the  world  on 
one  DXpedition  after  another.  He  circled  the 
world  seven  limes,  and  {according  to  Gus) 
was  in  every  country  in  Africa  at  least  three 
times.  He  signed  over  a  hundred  different 
call  signs  all  over  the  globe.  He  was  Elmer  to 
kings  and  a  friend  lo  amateurs  everywhere  he 
went. 

Gus*s  first  trip  abroad  was  financed  out  of 
his  own  pocket.  In  Gus *s  words:  **  After  chas- 
ing DX  for  14  years  I  finally  sold  a  small  tract 
of  timber  I  had  on  thai  152  acre  farm  for 
S3750.00,  and  that's  when  I  said,  i  am  going 
on  a  DXpedition  1*  " 

Gus's  destination  on  that  first  trip  was  the 
Seychelles  Islands  in  the  Indian  Ocean.  In 
later  years  he  described  the  Seychelles  as  his 
idea  of  paradise,  and  he  returned  there  many 
times.  Throughout  his  travels  the  Seychelles 
remained  his  favorite  place. 

A  Magazine  for  DXers 

Aside  fi'om  the  many  new  countries  Gus 
made  available  to  DXers  worldwide,  Gus 
made  a  much  greater  contribyuon  to  the  DX 
fraternity.  Following  his  1966  DXpedition, 
he  started  his  own  magazine  dedicated  to  in- 
forming DXers  of  rare  countries  and  DXpe- 
dftions.  Hie  DXERS  Magazine  published 
over  SCO  weekly  issues  in  its  time,  and  for 
Gus  was  another  new  adventure.  He  tells  it 
this  way  in  the  December  24,  1969  edition: 

^'Upon  re  turning  from  my  1966  DXpe- 
dtion,  I  were  [Gus  never  learned  to  conjugate 
the  verb  "to  be"l  asked  by  a  number  of 
DXERS  to  take  on  the  task  of  putting  out  a 
magazine  strictly  for  DXERS  since  I  been  on 


both  ends  of  DX  and  should 
know  a  little  bit  more  aboui 
the  game  than  the  average 
ham.  Having  been  a  DXER 
since  1927  certainly  qualified 
me  from  the  angle  of  the  USA 
DXER.  But  having  not  been 
trained  lo  write  what  I  had 
learned  and  not  knowing  any- 
thing at  all  about  printing  I 
had  my  doubts  if  I  could  sue- 
cessfiilly  put  out  a  magazine 
that  the  boys  would  subscribe 
to. 

But  Gas  did  pui  out  a  mag- 
azine,  and  it  was  well  read.  In 
each  issue,  he  wrote  a 
column  that  he  eventually 
called  '"Straight  from  the 
Horses  Mouth,"  (with  his 
own  brand  of  spelling)  filled 
with  tales  of  his  life,  his  trav- 
els, and  his  philosophy. 
From  mimeograph  to  offset, 
from  stumbling  to  running,  Gus  kept  his 
friends  around  the  world  inform^i.  When  he 
was  traveling  the  world,  his  wife  Peggy, 
daughter  Joann,  aiKl  son  Gus,  Jr.  ran  the 
show,  keeping  everyone  posted  on  Gus's  ad- 
ventures to  date  and  plans  for  the  future. 
While  it  was  never  elegant,  ii  was  always 
informative  and  ALWAYS  ftm! 

Gus  Browning  was  a  pioneer.  His  life  can 
best  be  summed  up  in  the  philosophy  he  lived 
by:  "We  were  happy,  'cause  nobody  told  us 
we  shouldn't  be!"  He  was  successful  as  a 
DXER  because  no  one  told  him  he  couldn't 
be.  He  was  successful  as  a  publisher  (in  his 
own  special  down-home  way)  because  no  one 
told  him  he  couldn't  be.  His  contribution  to 
the  hobby  was  considerable.  We  shall  miss 
him. 


You  may  reach  Jack  Parker  K5CVD  at  PO 
Box  356,  NewEUenton  SC  29809-0356. 


Gus  and  Peggy  Browning.  Photo  by  Skip 
WB80WM, 
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Number  20  on  your  Feedbick  card 


AMSA  T5 


AndyMacAfilsfer  WASZm 
f4714  Knightswa^  Drive 
Houston  TX  770B3 


Amateur  Radio  ViaSateffite 


nas,  keep  the  feedline  short,  and  use 
inexpensive  "TV"  rotalors  or  second- 
hand ones  tfom  a  swapfesL 


Hamsat  Antennas 

OithogonaK  or  mulually  perpendicu- 
lar, antennas  are  coinmonly  used  for 
satellite  commynicatlons.  The  crowed 
yagis  of  Cushcraft,  TaJex/Hy-Gain  and 
KLM  are  good  exanrtptes  of  commer- 
cially available  yagis  providing  linear  or 
circular  polarization,  depending  on  tha 
harness  configuration. 

Our  VHF/UHF  satellites  like  AMSAT- 
OSCAR  10.  AMSAT-OSCAH  13.  Fuji- 
OSCAR  20  and  the  Microsats  all  trans- 
mit their  downlink  signals  using 
Circular  polarlzalfon.  Simply  buying  a 
commercial  antenna  with  a  polariza- 
tion switcher  will  provide  the  appropn* 
ate  equipment  for  receiving  satellite 
signals— at  a  price. 

The  baste  T©lex/Hy-Gain  system, 
the  2t8S^  go#s  for  $300.  II  includes 
antennas  for  2  meters  and  70  cm,  h^ 
stain  less- steel  hardware,  and  incorpo- 
raies  pcFanzation  switchers  for  each 
banO  and  a  Fibefglas"^  boom  for 
mounting  through  an  elevation  rotator. 
This  represents  the  most  cost-effective 
system  for  peftontrance  varsus  prica. 
though  adding  rotators  for  moving  the 
array  in  both  azimuth  arvd  otevalion 
rnaltes  it  pricey. 

Til  a  Cushcraft  satellite  antennas  are 
cheaper,  until  the  polarization  switch^ 
ers  are  added,  while  the  KLM  system  is 
the  most  expensive.  It  is  possible  to 
have  as  much  as  Si, 000  tied  up  in  a 
satellite  antenna  system  after  the  coax, 
connectors  and  rotators  are  added.  A 
viable  alternative  is  to  buitd  the  anten- 


PffOtoA.  C.u^gonBlquaQi  antenna  array  at  N6JJL  (N6JJI 
photo.) 


BulFdIng  Antennas 

Hamsat  antenna  construction  proj- 
ects can  t>e  found  in  Th^  S^mUiw  Bx- 
perimenier's  Handbook  by  Martin 
DavJdoff  K2UBC.  They  range  from  sam- 
ple turostiles  Id  more  exotic  heltK 
types.  This  book  also  discusses  the 
use  of  crossed  yagis  and  parabolic 
dish  antennas. 

The  1990  ARRL  Handbook  discuss- 
es system  configuratior^s  In  the 
"Space  Communications"  section  and 
presents  some  goocj  VHP  and  UHF 
designs  in  the  'Antenna  Projects** 
chapter,  Back  issues  of  73  are  also 
excellent  sources.  The  May  1989  issue 
presented  a  ''Home-Brew  435  MHz 
Crossed  Vagi"  by  Ke^th  Berglund 
WB5ZDP  and  Doug  Howard  KG50A. 
Til  IS  issue  also  had  articles  on  1 .2  GHz 
systems,  polarization /matching  cir- 
cuits, mode  "S"  {2 A  GHz)  receive 
techniques  and  "AANother  Turnstile 
Antenna"  by  Henry  Falkner  ZLI AAN, 

Many  of  the  construction  articles 
found  in  books  and  magazines  prefer 
yagis  for  2  meter  and  70  cm  operation. 
When  hwo  yagis  are  positioned  in  a 
mutually  perpendicular  fashion  to 
form  an  "X/*  and  are  fed  property,  a 
circular  or  linear  polarization  can  be 
achieved. 

The  Cushcraft  2  meter  "twist'*  repre- 
sents the  simplest  form,  with  both 
yagis  on  the  same  boom  and  without 
physical  staggering  of  the  elements. 
The  orthogonal  driven  eiements  are 
separated  only  by  the  physical  con- 
straints of  the  hard- 
ware, as  are  all  of 
the  other  elements 
including  the  reflec- 
tor  and  the  direc- 
tors. 

Linear  polariza- 
tion is  achieved  sim^ 
ply  by  connecting 
the  driven  elements 
logether  through  a 
power  divider  coin* 
posed  of  75  ohm 
matching  sections 
of  coax.  To  get  cir- 
cutar  pofarization.  a 
quarter-wave  piece 
of  50  ohm  coax  is 
placed  in  line  with 
one  of  the  two  yagps 
before  the  matching 
section.  Instructions 
with  the  antenna 
show  the  location 
for  the  50  ohm  delay 
line,  depending  on 
whether  you  wan! 
left-hand  or  right- 
hand  circularity. 

Other  manufac- 
turers and  some 
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Figure  f.  Orthogonal  quagis—top 


LineaHy  Pofarized  Antennas"  showed 
that  since  the  2  meter  and  70  cm  an- 
tennas on  A-0-1 0  (and  A-0-1 3)  are  part 
of  a  phased  array  with  separation  on 
the  order  of  a  wavelength,  ground  Sta- 
tions can  eicperience  apparent  polar- 
ization shifts  whenever  the  sateitrte  is 
not  "aimed"  directly  at  the  user.  For 
those  siatiorvs  using  physical ly*sapa- 
rated,  mutually-perpendtcular  gain  an- 
tennas, tfie  effects  of  these  shifts  can 
be  minimized  or  eliminated  via  slight 
off-pointing. 


•OOU  TQ  iOON 


Figure  2.  Orthogonal  quagis—rear  view. 
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Figure  3.  OuBgi  feerf  system. 


construction  articles  use  staggered  el- 
ements where  the  orthogonal  yagis  are 
physically  shifted  with  respect  to  each 
other  along  the  length  of  the  boom. 

The  yagt  in  one  plane  is  positioned  a 
querter  wave  ahead  or  behind  the  oth- 
er. When  the  two  are  fed  with  a  power 
divider,  the  effect  is  a  circular  pattern, 
thanks  to  the  physical  shift  of  the  an^ 
ten n as  along  the  boom.  To  ^et  the  op- 
posite circularity,  a  half -wave  delay  line 
is  switched  into  onefeedline  before  the 
divider* 

Orthogonaf  Quagis 

Quads  and  quagis  are  three-dimen- 
sional so  they  cannot  be  used  on  the 
same  booffi  for  orthogonal  systems, 
although  some  interesting  experi- 
mertts  with  staggered  element  posr- 
tioning  might  t>e  possibfe.  It  is  much 
easier  to  mount  two  quads  or  yagis  with 
mutually  perpendicular  positioning  on 
a  cross  boom  with  some  distance  be- 
tween them,  typically  one  wavelength, 
A  good  satellite  antenna  system  can  be 
constructed  using  a  delay  line  and 
matching  network  with  a  polarisation 
switcher. 

In  the  September/October  1993 
issue  of  Orb jf  from  the  Radio  Amateur 
Satellite  Corporation  (AM SAT),  Martin 
K2UBC  presented  some  interesting 
findings  about  circularity  and  A-OtO 
operation.  The  article  'Off -Axis  Circu- 
lar Potarization  of  Two  Orthogonal 


The  off-polnling  polarization  shift  is 
caused  by  the  physicat  difference  in 
distance  to  the  satellite  between  one 
yagj,  quad  or  quagi  with  respect  to  its 
orthogonal  counterpart. 

If  four  antennas  are  placed  on  the 
same  boom  as  shown  In  Figure  1  (two 
for  2  meters  and  two  for  70  cm),  fed 
by  equal  lengths  of  coax  as  shown  in 
Rgure  3.  they  will  exhibit  linear  polar- 
ization directly  in  line  with  the  array. 
When  they  are  aimed  14.5  degrees  ei- 
ther to  the  right  or  lefl  ol  center,  the 
effect  is  circular  polarization,  tett-h end- 
ed or  right-tiandad  respectively,  in  tine 
with  the  distant  observing  statk^n  or 
satellite> 

Photo  A  straws  the  orthogonal  quagi 
array  at  the  home  of  Alex  N6JJ^  The 
August  1989  "Hamsats"  column  fea- 
tured Alex's  duaMband  comer  reflector 
for  satellite  operation.  His  quagi  array 
provides  circular  polanzation  using  the 
method  of  off-pointing  described 
above.  The  quagis  are  generic  types 
described  in  The  ARRL  Handbook 
from  at  least  1979  through  1989,  The 
1990  ARRL  Handbook  did  not  reprint 
this  popular  design.  Using  antennas 
with  moderate  gain  and  wide  beam- 
width,  the  off-pointing  method  of  circu- 
larity switching  can  more  than  com* 
pensate  for  the  gain  pattern  rollotf . 

P  h  y  steal  I  y-s  epa  ra  ted ,  l*n  early-fed 
orthogonaJ  antennas  are  simple  in  da- 

Continued  on  page  60 
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NumberSI  on  your  Feedback  card 


Bob  Wmn  WSKfm 
%QRZDX 
PO  Box  &322t^ 
Richardson  TX  75083 

ASUS:  The 
Kingdom  of  Bhutan 

Adapted  from  a  DXpeditioa  reffort  by 
Jim  Smith  VK9NS/A51JS.  Whtn  t 
stepped  on  the  plane  al  Norfolk  Island 
that  Sunday,  it  was  hard  to  believe  that 
my  destination  was  the  Kingdom  of 
Bhutan.  The  very  name  of  this  remote 
and  isolated  country  conjured  up  all 
sorts  of  Images.  The  little  that  I  had 
read  seemed  to  indicate  a  move  on  the 
part  oMhe  country  mto  the  2ath  centu* 
fy.  H.  M.  Jigme  Wangchuck,  ruler  of 
the  lafid  of  Druk  (the  thunder  dragonK 
has  steadily  moved  his  country  for* 
ward,  on  many  occasions  embracing 
Western  Itchnology  Yet.  magically, 
SO  tar  l>e  has  &een  adie  lo  keep  the 
country's  culture  intact,  Tounst  enTnes 
are  kept  lo  a  mtnimum  so  tlie  visitor 
witnesses  rfial  Jif^  rather  than  the 
tourist-onented  hype  found  in  so  many 
places. 

A  tew  yews  ago  you  had  to  enter 
BhiHan  via  India,  through  the  southern 
foothills  of  Iho  Himalayas.  Many  hours 
of  Iravel  latef ,  via  a  winding,  climbing 
thread  of  a  road  cf]nging  to  the  edge  of 
the  mountains,  the  traveler  arrived  at 
Thimphu  The  road  started  off  at  a  trop- 
ical 500  feel  above  sea  level,  then  rose 
lo  ]usl  over  7,500  teet  in  Thimphu,  the 
capital  Thimphu  neslles  in  a  vailey 
more  or  less  surrounded  by  high  moun- 
tains on  ail  sides. 

My  journey  was  to  be  much  easier: 
Norfolk  Island,  Auc?kland,  Bangkotc. 
then  Dhaka  in  Bangladesh,  and  finally 
Paro  in  Bhutan.  It  was  only  a  couple  of 
weeks  previously  that  I  had  received 
the  telex  which  said  in  part  "Permis* 
sjoct  (s  granted  to  enter  Bhutan  as  a 
common  tourist ,  amateur  radio  perm  is* 
sion  wiJI  be  granted  on  arrrval,  subject 
lo  Checks  of  radio  equipment."  Thus, 
in  over  three  years  of  communication 
and  osntacf  with  the  government  of 
Bhutan,  a  §erm  of  an  idea  had  come  to 
tnjition. 

The  Route  to  Bhutan 

It  was  a  mad  rush  to  get  things  orga* 
nized.  and  sevofal  things  did  not  gef. 
Several  promised  items  from  Japan 
and  the  U.S,  simply  did  not  arrive,  due 
10  air  freight  difficutties  on  the 
Bangkok-Bhutan  teg.  As  a  result, 
there  was  no  beam^  no  additional  coax 
(for  other  antennas),  no  6  meter  rig, 
and  so  on.  However,  I  left  Norfolk  Is- 
land with  iwo  rigs,  an  I  COM  740  and  an 
ICOM  751  (JA  version),  30  meters  of 
coax  and  a  Butternut  HF6V  vertical  an- 
tenna. 


Hams  Around  the  World 


However,  I  carried  a  great  deal  ruore. 
On  checkHn  at  Norfolk  island,  I  was 
cafrying  70  kilograms  of  excess  bag- 
gage. I  usuatly  have  several  items  of 
baggage  and  I  invarie^  carry  a  rig  on 
board  as  cabin  t^aggage. 

II  was  later  in  Auckland  that  I  had  my 
first  shock,  A  change  of  airline  sched- 
ule Had  me  leaving  on  Thai  Airways  for 
Bangkok,  several  hours  earlier  than 
planned.  As  1  checked  into  the  Thai 
counter ^  the  girt  was  quick  to  point  out 
that  my  baggage  was  overweight.  And, 
she  wasn't  too  happy  about  the  1 2  kilo- 
grams of  cabin  baggage,  either.  Ten 
minutes  later  I  was  spending  US$750 
on  eKcess  baggage,  despite  her  slash- 
ing  almost  30  kilograms  off  my  official 
weight  and  clos- 
ing  her  eyes  to  my 
"cabin  baggage," 
A  charge  for  30 
kilograms  a  f 
USS2S  per  kilo 
was  disillusion- 
menl  indeed. 

Several  hours 
taltr  we  landed  ai 
Bangkok  Airport.  I 
have  nothing  but 
praise  for  the  ladt- 
ities  there.  I  ap- 
proached Customs  with  cautton  but, 
with  just  a  moment's  explanation.  I  was 
waved  through  with  a  smile.  A  tew  min- 
utes later,  with  real  Thai  currency  in  my 
pocket,  t  was  in  a  iaxi  on  the  way  to  the 
hotel  in  town,  With  three  nights  In 
Bangkok,  I  spent  f^  on  day  and  Tuesday 
trying  to  locate  the  freight  thai  I  was 
sure  was  waiting  for  the  flight  lo 
Bhutan.  I  also  had  to  organize  my  entry 
visa.  Some  US$690  later  I  had  my 
round-trip  ticket  to  Bhutan  I  was  ready 
for  the  flight  due  to  feave  on  Wednes- 
day morning. 

They  meant  lAORNtNG!  Wilh  check* 
in  lime  at  0630.  and  an  hour's  drive 
from  town  to  the  airport,  l  was  up  at  the 
crack  of  dawn  i  was  really  worhed 
atK>ul  the  excess  baggage,  with  vi- 
sions of  much  of  it  bemg  off -loaded,  but 
chedt-in  at  the  Druk  Airttne  counter 
was  uneventful.  The  checknn  girl  was 
delightful,  hardty  batting  an  eyeUd  as 
my  mam  items  were  handed  over* 
Then  she  spotted  my  cabin  ba^^go. 
"Perhaps  il  would  be  more  osmforl- 
able  if  it  was  loaded  with  the  rest/*  she 
suggested.  Not  a  murmur  as  the  scales 
went  up  another  12  kiiograms.  After  a 
very  token  charge  of  US$200  I  was 
breathing  freely  again. 

Fir»ally,  Parp 

The  approach  to  Paro  seems  to  be  a 
real  test  of  pilot  skill  (not  to  mention 
passenger  nerve}  as  the  plane  lets 
down,  winding  and  twisting  through  the 


ASUS  QSO  Breakdown 

Band 

CW 

SSB 

1     torn 

1 .682 

1,607 

15m 

2J05 

2.537 

20m 

3.056 

2.767 

40m 

eas 

10 

60m 
Subtotal: 

98 

jjm 

6,921 

RTTY 
Total: 

182 

14,672 

mountain  valleys.  Rnally  we  were  on 
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the  ground  and  disembarking  at  the 
airpon  in  the  fertile  Paro  valley.  6,500 
feel  above  sea  level. 

I  had  declared  almost  $4,000  worth 
of  amateur  radio  equipment ,  so  I  was 
concerned!  However,  1  soon  spotted 
Sherab  Dorji  of  the  Wireless  Division. 
After  our  formal  iniroductton  he  took 
my  customs  declaration  form.  Each 
rtem  was  passed  by  customs  as  it  was 
colieoted^  and  we  were  soon  outside 
the  airport.  Over  lunch  I  learned  that  I 
would  be  given  permission  to  opifvfee 
amateur  radio  and  that  Thimptiu,  ouf 
actual  desli nation,  was  a  couple  of 
hours  drive  away. 

The  journey  to  Thimphu  was  my  in* 
troduction  to  the  windingp  climbing 
roads  of  Bhutan.  The  sealed  road  was 
in  excelient  condition  and,  as  we 
climbed  higher  and  higher  out  of  Paro, 
the  views  were  tremendous. 

By  the  time  I  had  checked  into  the 
Hotel  Molithang  and  all  my  baggage 

was  safely  unload- 
ed, it  was  late  af- 
ternoon. We  all 
sat  around  relajt- 
ing  and  talking, 
and  we  decided  to 
look  at  the  radio 
equtpmsnt  in 
more  detail.  With 
several  willing 
helpers  we  soon 
had  the  main 
items  ynpacleed. 
A  loofc  out  of  tlie 
hotel  room  window  (on  the  ground 
floor)  showed  that  getting  ihe  Butternut 
vertical  organ i^ed  would  be  easy.  In- 
deed, with  the  help  of  Sherab  and  oth^ 
ers,  the  antenna  was  assembled  and 
erected  within  30  minutes  (I  have  it  col- 
or coded  for  quick  assembiy).  There 
was  one  slight  hiccup— my  multi-point 
extension  cord  would  not  fit  into  the 
hotel  power  point.  A  quick  fix  involving 
matches  and  stripped  cable  ends 
made  power  available.  The  next  day, 
after  a  quick  trip  lo  the  local  electrical 
shopp  I  had  a  safe  power  connection  to 
the  hotel  power  outlet. 

We  switched  on  the  lC-751  and,  afler 
a  few  minyies  of  quicfc  demonstration 
of  the  main  controls  and  a  discussion 
about  power  output  and  frequencies,  I 
had  the  go-^ead.  A  'CO"  call  was 
answered  at  1 143  UTC  on  2Tst  MaK^h 
and.  aHer  an  eiyht*year  lapse,  the 
Kingdom  of  Bhutan  was  once  again  ac- 
tive on  the  amateur  bands— ASUS 
was  m  QSO  with  YB5BZ  on  20  meter 
CW  on  14020  kHz,  This  statement 
does  not  realty  do  justice  to  the  actual 
situation  or  truly  reflect  the  tremen^ 
do  us  trust  and  genuine  interest  on  be- 
half of  the  Wireless  Division  of  the  Roy- 
al Government  of  Bhutan.  Eight  years 
Is  a  long  time  in  amateur  radio  terms.  It 
means,  for  example,  that  thousands  of 
hams  have  never  heard  Pradhan 
A51 PN  who.  for  over  four  years,  in  the 
late  '70s,  had  been  the  sole  "voice"  of 
Bhutan. 
Sherab  Oofjl  of  the  Wireless  Drvlsion 


mentally  copied  this  first  QSO  and  the 
subsequent  ones.  He  was  smiling 
broadly.  Was  he  also  glad  that  amateur 
radio  was  on  its  way  again?  I  like  to  think 
so.  The  eruption  on  the  band  increased 
as  more  and  more  people  realized  thai 
they  were  listening  to  activity  from 
Bhutan.  Jy^  over  an  hoiir  later  t  picked 
up  Kan  J  Al  BK  on  CW,  a  quick  QSV  to 
SSB,  This  was  the  first  A5t  SSB  phone 
QSO  tn  ovef  eight  years.  Kan  also  tele- 
phoned Kirsti  VK9NU  Jim's  XYL,  and  a 
day  eaiiJer  than  expected  we  were  in 
QSO.  Shortly  after  that  there  was  a 
break  for  an  hour  or  so.  Sherab  and 
others  had  to  leave  but  vte  arranged  an 
appomtmeni  for  the  next  morning  to 
finalize  permission.  Then  I  would  get 
an  official  letter  of  authorization.  In  the 
meantime,  if  I  wished  to  continue  to 
operate,  that  was  agreeable. 

Over  the  coming  days  and  weeks  I 
grew  to  respect  the  Bhutanese  people 
more  and  more.  They  have  to  tje  one  of 
the  most  open  and  honest  people  in  the 
world.  Sherab  and  others  were  deter- 
mined atiout  one  thing:  I  had  to  be 
shown  something  of  Bhutan.  I  was  not 
going  lo  sit  in  fttmt  of  the  rig  day  after 
day;  there  were  things  to  see  and  do. 
As  a  result.  I  did  four  main  things  dur- 
iT)g  my  stay:  1  s4epi,  I  opetaled  amaleur 
radio,  I  t}ecame  a  tourist  {wtthoiit  really 
realizing  it),  ar>d  t  discu^ed  amateur 
radio  at  length— amateur  radio  regula- 
tions, frequency  allocation,  power, 
t»and  planning,  and  so  on. 

Operating  From  Bhutan 

tn  the  early  days  there  was  same 
frustration,  I  found  it  quite  cold  and 
sometimes  uncomfortable ,  and  there 
were  many  power  cuts.  Sometimes  the 
power  cyts  lasted  only  a  few  minutes, 
sometimes  an  hour,  and  sometimes 
ionger.  It  seems  to  me  that  on  occa- 
sions Murphy  picked  the  most  inconve- 
nient times,  usually  late  afternoon  as 
the  band  was  opening  yp  to  the  US, 
often  in  the  middle  of  my  sked  with 
Kirsti.  Propagation  openings,  especial- 
ly to  ihe  diftefeni  areas  of  the  US.  were 
very  short.  I  used  the  DX  Edge  and  it 
was  just  like  wortcing  on  80  maters. 
Gradually,  though,  Ihe  QSO  rose  and 
more  East  Coast.  West  Coast.  South 
America,  Europe,  and  so  on  were 
k>9ged.  Of  course  I  worked  many  J  A 
stations  as  they  were  almost  afways  m 
skip. 

The  HF6V  was  at  7.500  feel.  Howev- 
er, the  hotel  was  lucked  up  at  the  end 
of  a  valley  with  mountains  all  around. 
Often  the  incoming  signals  {in  particu- 
lar those  from  North  America)  were  al- 
most unreadable,  due  lo  flutter.  1  put 
this  down  to  polar  effects,  but  I  also 
think  that  there  were  many  multi-path 
reflections  because  of  the  surrounding 
mountains.  Many  US  amateurs  have 
also  commented  that  there  were  wide 
variations  of  beam  headings  for  the 
A5tJS  signals. 

Quite  often  my  power  output  was 
arournj  30  watts  key  down  on  CW.  ti 
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More  Stage-by-Stage  Hunting 

Lei's  continue  last  month's  discus- 
sion on  how  to  recognize  circuit 
stages.  Here  goes: 

Transmit  drivers:  These  are  usually 
made  from  trans tstors,  although  they 
may  be  ICs  in  walkies  and  some  VHF/ 
UKF  mobiles.  There  may  be  several 
stages,  with  the  last  one  leading  to  the 
final  amplifier,  Look  for  colls.  In  HF 
rigs,  they  may  connect  to  the  band- 
switch  Of  band  switching  relays,  and 
the  colls  Willi  most  likely  be  found  there. 
In  VHF/UHF  equipment,  the  coils  are 
often  just  a  few  L urns  of  wire,  perhaps 
Vi"  to  ^A"  in  diameter,  with  no  core. 
Look  also  for  trimmer  capacitors.  The 
driver  transistor  just  before  the  final 
amp  will  probably  have  a  heal  sink,  or  it 
may  be  bolted  to  the  chassis.  Also,  the 
predrjvef ,  whicli  feeds  ttie  dnver*  may 
Of  may  not  liave  a  lieat  sink. 

More  Stages 

VFO:  This  IS  an  osdMator,  whether 
digital  or  analog.  The  analog  variety  is 
Simple,  LOo^  fof  a  hlg  air-gap  tuning 
capacitor.  A  few  HF  rigs  use  "perm©' 
ability-luned"  oscillators.  This  is  fust  a 
fancy  way  of  saying  that  to  vary  the 
frequency,  they  move  a  core  in  and  out 
of  a  coll.  instead  of  using  a  variable  cap. 

Above  HF,  there  are  very  few  non- 
synihesized  VFOs.  There  is  either  a 
crystal  oscillator  or,  in  rare  instances, 
a  varactor  diode  tuning  arrangement. 
The  varactor  looks  like  a  combination 
diode/capacitor  on  a  schematic,  but 
it  functions  like  a  voltage-controlled  ca- 
pacitor, and  actually  has  no  diode- El ke 
properties,  i1  simply  changes  Capaci- 
tance when  the  DC  voltage  on  it  varies, 
so  you  can  tune  with  a  pot  instead  of 
a  cap. 

The  digital  variety  is  quite  a  bit  more 
complex  It  usualty  involves  an  analog 
varactor-i lined  oscillator  driven  by  a 
messy  digital  system  Basically,  the  di* 
gital  stuff  ej^ammes  the  frequency  of 
the  osciJIator  and,  using  a  DC  con- 
Koi  voltage,  shifts  it  until  it  rnatches  a 
square  wave  generated  by  the  digital 
circuitry  and  referenced  to  a  cryslai.  In 
this  way.  the  analog  oscillator  can  be 
set  10  marty  different  frequencies »  yei 
have  the  long-ierm  stability  of  ihe  crys- 
tal. In  other  words,  no  drift. 

Some  new  HF  synthesizers  use  a 
direct  sine  wave  synthesis  scheme, 
avoiding  the  analog  oscillator  altogeth- 
er. Instead,  they  construct  a  sine  wave 
from  digital  steps  and  then  filter  It,  just 
like  a  CD  player  reconstructs  music.  In 
radio  gear,  this  technique  is  called  di- 
rect digital  synthesis,  and  t  expect  it  to 
become  more  and  more  common. 

Regardless  o^  its  construction,  what 
you  are  looking  for  is  a  sine  wave  signal 
at  the  output  of  the  VFO.  With  the  ex- 
ception o1  a  direct  digital  synthesis  cir- 
cuit, lack  of  output  means  the  anaiog 
oscillator  is  not  working.  Even  in  a  syn- 
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thesi^er.  the  osciltator  should  still  run, 
regardless  of  the  state  of  (he  digital 
sysiem.  It  may,  however,  be  way  off 
frequency  if  the  synthesizer  is  broken. 

Check  the  output  with  a  scope.  It 
should  be  a  few  votis  peak-to-peak,  or 
more.  If  it  is  missing  altogether,  check 
the  transistor  or  PET,  which  is  directly 
connected  to  Ihe  toning  cap  or  yariable 
coil.  If  there's  power  but  no  Signal,  the 
transistor  is  probably  bad.  If  the  signal 
is  there,  check  the  buffer  transistor 
which  follows  the  oscillator.  Often 
times,  that's  the  one  that  dies,  because 
it  has  to  handle  more  power. 

Whatever  you  do^  resist  the  tempta- 
tion 10  turn  trimmers  or  adjust  coits.  If 
the  oscillator  is  dead,  it  is  almost  cer- 
tainly broken,  not  out  of  adjustment! 
Once  you  mess  with  those  settings, 
you  will  be  sorry  later.  I  promise. 

Locai  oscillators^  These  are  just 
about  always  crystal-controlled,  like 
VFOs,  they  should  have  a  few  volts 
peak-to-peak  or  more  at  their  outputs, 
if  not,  check  the  transistor  connected 
to  the  crystal  if  rl  is  good,  suspect  the 
crystal  itself.  Especially  in  older  rigs, 
the  rocks  seem  to  ta*Mn  a  random  fash- 
ion. Also,  if  the  oscillator  is  dead  but 
can  be  brought  to  life  by  tapping  on  the 
board,  check  for  cold  sotder  joints,  if 
Ihe  re  are  none,  the  crystal  Is  the  likely 
culprit  The  same  holds  true  for  any 
oscillator  that  cx^mes  and  goes  by  it- 
self, again,  as  long  as  there  are  no  cold 
joints. 

Receiver  front  ends:  Their  job  is  to 
amplify  and  bandpass-filter  the  incom- 
ing signals  and  send  them  to  the  mixer, 
They  deal  with  extremely  weak  signals^ 
and  cold  solder  joints  can  really  mess 
things  up.  Always  look  for  them  first. 
Then,  work  backward  from  the  mixer, 
using  a  signal  injector. 

The  safest  way  is  to  use  a  signal 
generator  fed  through  a  discharged 
100  pF  cap^  Yqu  can  make  one  from 
any  astable  flip-flop  or  timer.  The 
square  wave  output  will  have  plenty  of 
harmonics  and  should  be  audible  at 
least  through  HF,  perhaps  higher. 

1  suggest  signal  injection  because 
looking  for  incident  stgnals  with  a 
scope  IS  likely  to  be  fruriiess.  The  sig* 
nais  are  too  small  and  there  may  be 
many  of  them  at  once,  causing  the  dis- 
play to  appear  to  be  nothing  more  than 
iqw-^evel  noise.  It  can  be  very  hard  to 
tell  whether  the  stage  is  working  or  not 
Injecting  your  own  signal  jusi  makes  il 
a  whole  lot  easier. 

MJxerB:  These  have  two  inputs  and 
one  output.  One  input  comes  from  the 
front  end  (or  mike  amp,  in  the  ca$e  Of 
a  transmitter)  and  the  other  comes 
from  the  tocal  oscillator.  Many  appar* 
ent  mixer  failures  are  caused  by  a 
missing  input!  If  they're  both  there, 
check  the  output,  which  should  lead 
directly  to  the  first  IF  or  transmit  fil* 
ler,  In  the  case  of  a  diode-ring  mixer, 
which  looks  like  a  bridge  rectifier,  one 
diode  could  be  bad.  An  IC  mixer  either 
works  or  it  doesn't.  A  ba3anced*tran* 
sistor  arrangement  could  have  a  bad 
transistor. 


The  easiest  way  to  tell  ts  to  check 
and/or  change  them,  one  at  a  time.  Se 
sure,  though,  to  mark  which  goes 
where.  In  a  balanced  circuit,  putting 
them  back  In  each  other's  places  could 
cause  Circuit  unbalance  and  require  re- 
alignment. If  you  do  replace  parts, 
ygy'll  probably  have  to  rebalance  Ihe 
Circuit  anyway. 

tFs:  These  are  t^asicatty  bandpass 
amplifiers.  That  is.  they  aimplrfy  only 
the  frequencies  within  their  bandwidth 
and  attenuate  all  others  Usually,  fail* 
ure  means  complete,  or  nearly  com- 
plete, loss  of  signal.  When  tuned  lo  a 
station,  you  should  be  able  to  see  a 
signal  at  the  IF  frequency  which  gets 
bigger  at  the  output  of  each  stage. 
The  output,  by  the  way,  will  be  where 
the  transistor  collector  meels  the  IF 
coil.  If  the  stages  are  made  from  iCs, 
check  where  a  lead  from  the  chip 
meets  the  coil. 

it  is  very  important  to  note  that  the  IF 
stages  are  gain-controlled  from  the 
AGC  amp.  If  the  AGO  voltage,  which  is 
a  varying  DC  level,  should  go  way  off, 
Ihe  IFs  can  look  dead  or  weak,  even 
though  they  are  just  "obeying  orders.*' 
If,  on  the  other  hand,  there  is  too  much 
IF  gain,  the  AGC  is  the  first  place  to 
look.  It's  highly  unlikely  that  an  IF  stage 
has  started  to  woric  too  well'  If  all  the 
stages  ar>d  the  AGC  amps  seem  OK, 
but  there's  still  no  output  going  to  the 
detector,  check  the  ceramic,  crystal  or 
mechanical  filler.  It  should  be  fairly 
large  in  HF  rigs,  but  may  be  small  in 
VHForUHFsets. 

If  it  has  input  but  no  output,  try  jump- 
ing across  it  with  a  0.1  pF  cap.  If  yoo 
get  a  good  sign  at,  youVe  found  Ihe 
problem.  If  there's  still  no  output,  try 
removing  the  filter  and  jumping  the 
connection  again.  If  that  does  it,  the 
filter  may  be  shorted  to  ground.  Note 
that  it  Es  normal  for  the  signal  coming 
out  of  the  filter  to  be  significantly 
smaller  than  what  went  in.  If  jumping  It 
only  brings  things  up  slightly,  you're 
looking  in  the  wrong  place. 

FM  rigs  deliberately  drive  the  IF 
stages  to  saturation.  This  technique  is 
called  "clipping,"  or  "limiting,"  and 
the  purpose  is  to  remove  any  ampti* 
tude  variations  from  the  signg^  Along 
with  the  AM  components  go  noise 
spikes  and  most  other  mierference,  ft 
is  this  vital  characteristic  which  gives 
FM  FtS  neariy  noise-free  performance. 
It  is  also  the  reason  for  the  loud 
"whoosh"  sound  you  get  with  an  open 
squelch  on  a  blank  frequency ,  Vou  can 
use  this  to  great  advantage  in  a  repair 
fOb.  If  you  get  the  k:tud  whoosh,  th# 
problem  is  most  likely  in  tt>e  front  Bn4, 
not  Ihe  IF.  If  aft  you  hear  is  audio  amp 
hiss,  with  no  whoosh,  the  IF  is  the  place 
to  look, 

AGC  amps:  These  control  the  IF 
and^or  front  end  gain.  They  work  by 
varying  the  gain  of  one  or  more  stages 
with  a  voltage  derived  from  the  Signal 
Strength  of  the  tuned  station.  The  sig- 
nal is  usually  picked  off  near  ihe  last  IF, 
after  the  filter.  That  way,  signals  out- 
side the  filter's  bandpass  won't  clemp 
the  receiver  gain  down.  In  some  rigs, 
the  AGC  is  derived  from  the  audio  after 
detection.  This  is  considered  an  inferi- 
or technique,  found  mostly  in  older  rigs 
and  QRP  equipment. 

The  AGC  amps  drive  ihe  S-meter, 
pushing  the  Sninit  reading  up  as  they 
clamp  the  gain  down.  This  makes  the 
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meter  a  valuable  instrument.  If  It  is 
pegged  and  the  rig  is  silent,  check  for  a 
shorted  AGC  transistor.  If  it  is  a1  S-0 
and  the  ri^g  is  silent,  at  least  you  can  be 
pretty  sure  that  the  AGC  isn't  clamping 
off  the  IFs.  If  the  receiver  sounds  over- 
driven and  distorted,  but  the  needle 
doesn't  move,  the  AGO  amps  aren't 
doing  their  pb. 

Trace  tiack  from  where  the  first  amp 
gets  its  signal,  and  try  to  find  the  point 
at  which  it  is  applied  tea  ca|}  to  change 
it  to  varying  DC.  There  wilt  probably  be 
a  diode  feeding  this  cap.  If  there's  no 
voltage  on  the  cap,  youVe  ck>se  to  the 
problem. 

Well,  there  s  plenty  more  logo  in  this 
discussion,  so  we'll  save  the  rest  for 
next  month.  You  may  notice  that  I've 
concentrated  on  receiver  troubles  hoot- 
ing, and  hardly  mentioned  transmit* 
ters.  Many  stages  are  common  to  re- 
ceive and  transmit,  and  most  signal 
problems  will  affect  both.  It's  simply 
easier  to  fix  a  rig  set  for  receive  than  for 
transmit,  it's  also  safer.  If  Ihe  problem 
affects  only  transmit,  that' s  a  good  clue 
because  it  instantly  eliminates  from 
consideration  all  circuitry  shared  with 
the  receiver.  The  same  Iroubleshoot* 
ing  techniques  apply,  and  the  signal 
paths  are  much  the  sarrre. 

With  a  transmitter,  of  course,  the 
start  of  the  process  is  the  mike  arnf 
mike  amp,  instead  of  the  front  end. 
And,  of  course,  the  end  of  the  process 
is  the  finat  amp  and  antenna  instead  of 
the  speaker.  Other  itmn  that,  there  re* 
aJty  isn't  much  drffererwt.  Both  use 
mixers  and  IF  stages  Of  some  kind,  al- 
though in  transmitters  Ihey  may  not  be 
called  IFs  and  ihey  may  have  fewer 
stag^. 

DearKaboom, 

Here  in  my  apartment  buHding  in 
Spsifj,  my  HF  receiv&f  is  getting  wiped 
out  by&S  kHz  wide  Signai  app&aring 
every  14  or  15  kHz.  ali  over  my  diai.  I 
suspect  that  it  is  from  the  horizontat 
osciitators  of  nearby  TV  sets.  My  re- 
ceiver is  a  nice  old  Drake  and  i  don't 
want  to  trade  it  in.  How  can  i  filter  tnis 
mess  out? 

Gettin*  Buzzed 

Dear  Buzzed^ 

Rrsl  the  good  news:  You  don't  have 
to  trade  your  rig  in.  Now  the  bad  newsi 
U  wouldn't  help  if  you  did!  You're 
right— this  noise  is  undoubtedly  com- 
ing from  your  ne^ghbOfS'  TVs^  Unfortu- 
nately* it  is  really  there,  on  your  receiv- 
rng  frequency,  and  there  is  no  way  for 
your  rig,  or  any  ri^,  to  tell  the  difference 
t>etween  the  hash  and  the  signals  you 
want  to  hear.  It  is  no!  of  an  impulse 
nature,  so  a  noise  blanker  won't  help. 

It's  conceivable  that  son>e  of  it  could 
be  coming  through  ihe  power  line,  so 
trying  a  Une  filter  might  not  be  a  bad 
tdea.  Most  of  it,  though,  is  probably 
coming  right  through  your  antenna,  I 
doubt  if  you  can  get  rid  of  ii,  but  a 
different  antenna  may  help  cut  it  down 
a  bit.  In  particular,  stay  away  from  end- 
led,  unbalanced  antennas.  Try  a  dipole 
wlthabalun,  or  better  yet,  try  a  beam, 

There  are  exotJc  approaches,  such 
as  using  a  separate  sense  antenna  and 
subtracting  the  noise,  as  Is  done  for 
VLF  loop  antenna  setups.  It  is  likely, 
however,  that  you'll  just  have  to  live 
with  it.  Who  said  TVl  is  always  our 
fault? 
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Ham  help 


Number  33  on  your  Feedback  card 


We  are  happy  to  provide  Ham  Help 
listings  free  on  a  space  aval  table  ba- 
sis. To  make  our  job  easier  and  to 
ensure  that  your  iisting  is  correct, 
ptease  type  or  print  your  r&quest 
ciearty,  double  spaced,  on  a  tali 
^W  *x1l*}  sheei  of  paper  You  may 
aiso  upload  a  tistmg  as  E-rnait  to 
Sysop  to  the  73  BBS/Hamhelp  StG. 
(2400  baud,  8  data  bits,  no  parity.  1 
stop  bit:  (603)  525-^44381  Use  up- 
per- and  iower-case  ietters  where 
appropriate.  Also,  print  numbers 
Gamfutiy—a  h  for  example,  can  be 
misread  as  the  fetters  tori,  or  even 
the  number  /.  Thank  you  for  yt^r 
cooperation. 


I  need  info  on  how  lo  build,  or 
where  to  buy,  an  SCPG  Receiver 

with  AFC  and  an  accurate  digital 
readout  for  around  $100-  L.  Epper- 
son, 1 05  HoHywood  Dr. ,  Gten  Burnim 
MD21060. 

I  need  a  manual  for  an  Alias  350* 
XL  Transceiver.  Robert  Rtce,  PO 
Box  53798,  Houston  TX  77052' 
3798. 


Your  Bulletin  Board 


Blind,  handicapped  young  man,  a 
shuMn.  would  like  to  hear  from  peo- 
ple and  seeks  someone  to  donate  a 
portable  or  table  size  shortwave  ra* 
djo  receiver.  Phone  (213)  933-5347 
or  write,  he  welcomes  letters. 
Richard  Jartrow,  5909  West  6th  St., 
Le^Angefes,  Catit  90036. 

I  need  mformation  or  a  schematic/ 

operating  manual  for  the  Knight  TR< 
108  (2  meter)  Transcerver.  Dorian 
Stasdett  N7PCT,  113  Wiimar  4v©., 
Grants  Pass  OR  97527. 

Wanted:  Schematic  and  manual 
for  HaNicrafters  S-3eC  Receiver.  I 
will  pay  for  copying  and  airmail 
postage.  David  K.  Hanson  c/o 
Saudia.  PO  Box  167,  Ccst  Center 
956,  Jeddah  21231,  Saudi  Arabia 

Wanted:  Copy  of  the  manual  for 
the  Halficrafiers  SR-46A  six  meter 
AM  Transceiver,  plus  any  informa- 
tiOA  on  the  matching  VFO.  Witt  pay 
a.\\  expjenses.  Leave  your  message 
al  (500)  347-5316.  Thanks  and  73, 
Dennis  Kosakowski  NiFXG,  52 
Ridge  Way,  Siurbridge  MA  01566. 
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most  out  of  ft.  We  do  this  by  offering  you 

fun— the  key  to  real  learning. 

Don't  taHe  the  risk  of  missing  out  on  all 

73  has  to  offer.  You  can  have  your  issue  of 

73  delivered  to  your  home  every  month 

for  just  $19.97  (12  issues)— that's  44% 

off  the  cover  price* 

A  home  delivered  copy  of  73  means 
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Number 23  an  your  Feedback  card 


Hams  with  class 


Carole  Perry  WB2MGP 

P.O.  Box  131646 

Staten  Isfand  NY  1Q313-OQ06 

Just  Do  It! 

Every  time  someone  gets  an  idea  to 
try  to  implement  something  new  or  In- 
novative, someone  else  will  inevitably 
be  there  to  give  them  all  the  reasons 
why  it  win  never  work,  can't  be  done, 
shouldn't  be  done,  and  why  they 
shouldn't  waste  their  time  trying.  It's 
amazing  how  many  people,  who  gener- 
ally do  nothing  themselves,  are  always 
on  the  sidelines  to  make  sure  no  one 
else  tries  to  do  anything,  either. 

It's  a  sad  commentary  that  most  ac- 
complished people  in  history  had  to 
cad  upon  their  own  inner  resources  to 
persevere  over  the  objeciions,  ridicule, 
and  negativism  of  others.  What  ts  it 
these  'others"  are  afraid  of— that  you 
will  succeed?  Perhaps  it's  that  they  are 
so  afraid  of  failure  themselves  that  they 
don't  want  anyone  else  showing  them 
up.  What's  wrong  with  failure^  anyway? 
That's  how  we  grow  and  develop  our 
strengths  and  skills,  and  move  on  to 
our  best  successes. 

At  the  beginning  of  every  school 
term.  I  hang  up  a  sign  in  our  classroom 
ham  shack  that  says,  "Just  Do  It/'  Be- 
fore I  begin  doing  anything  at  all  in  my 
classes,  I  set  the  tone  and  attitude  for 
the  whole  school  year.  We're  going  to 
follow  the  rules  and  standards  we  set 
down  ai  the  beginning,  and  we're  also 
going  to  try  new  things,  to  e>tplore  and 
to  experiment. 

One  of  the  i<ey  ingredients  In  a  suc- 
cessfully run  school  program  is  a  moti- 
vated, enthusiastic  instructor.  How  ex- 
cited can  you  be  if  you're  doing  the 
same  old  stuff  over  and  over  again? 
The  beauty  of  amateur  radio  in  a  class- 
room is  the  wide  variety  of  new  experi- 
ences you^  as  an  instructor,  can  enjoy 
if  you're  flexible  enough  and  wilting  to 
try  new  things. 

Getting  Ready  to  Do  It 

I  stress  the  value  of  preparation  as  a 
first  step  with  my  classes.  We  discuss 
the  need  to  think  through  new  ideas 
and  to  carefully  evaluate  project  sug- 
gestions The  next  step  is  to  prepare 
the  best  that  we  can  to  implement  our 
goals.  11  it  works— great f  If  It  doesn't 
worit— thaf  s  all  right,  too.  We  can  al- 
ways gain  something  from  a  weM- 
thought-out  effort.  In  my  class,  it's  the 
dedicated  attempt  that  counts  almost 
as  much  as  the  success.  Not  trying  for 
fear  of  failure  is  the  cardinal  sin. 

Over  the  years,  many  of  the  young* 
sters  have  confided  in  me  that  they 
were  afraid  to  take  the  license  exam 
for  fear  of  failing  it  I  always  try  to 
make  the  kids  understand  that  it's 
the  effort  that  goes  into  something  that 
really  counts,  if  you  don't  pass  an  im- 
portant test  the  first  time,  (earn  where 
your  weak  points  are  and  try  to  master 
them.  If  you  want  something  badly 
enough  In  life,  you  must  be  wiliing  to 
keep  on  trying  to  knock  down  obstacles 
until  you  get  it.  Never  allow  yourself 
lo  become  paralyzed  because  of  that 


terrible  word  "failure."  Just  do  it! 

It's  always  easier  to  make  a  case  for 
why  you  shouldn't  try  something  new 
or  difficult.  It's  simply  tess  bothersome 
not  to  disturb  the  status  quo,  not  to  rock 
the  boat,  not  to  make  waves.  Notice  all 
the  idioms  and  caveats  we  have  in  our 
language  to  encourage  the  idea  of  do- 
ing nothing.  We'd  still  be  writing  with 
quill  pens  by  candlelight  if  it  weren't  for 
the  achievers  among  us  who  just  did  ft! 

Beginnings  of  'MntroductlOFi, ... " 

Nine  years  ago  I  met  with  this  kind  of 
negativism  when  t  decided  to  try  imple- 
menting a  program  called  "Introduc- 
tion to  Amateur  Radio"  in  a  New  York 
City  intermediate  school.  Almost  ev- 
eryone around  me  assured  me  it  would 
never  work  and  that  t  was  banging  my 
head  against  a  stone  wall.  Even  if  i  did 
somehow  manage  to  get  it  through  the 
incredible  beauracracy  of  the  New 
York  City  Board  of  Education  and  con- 
vince a  principal  to  let  me  try  it,  who 
would  support  it?  And  how  would  I 
keep  the  kids  interested  in  something 
so  technical? 

Tve  never  really  been  sure  where 
stubbornness  ends  and  determination 
kicks  in.  In  either  case,  I  prepared,  and 
began  to  gather  the  resources  \  need- 
ed to  implement  my  plan.  It  wasn't  easy 
by  any  means,  but  tell  me  about  some- 
thing really  worthwhile  that  was  ever 
easily  attained,  As  I  look  back  over  the 
past  nine  years,  I  realize  ail  the  things 
that  could  have  gone  wrong,  or  could 
have  happened  differently,  but  didn't. 

The  amateur  radio  program  is  one  of 
the  most  popular  classes  in  our  school 
today,  with  close  to  800  highly  motivate 
ed  youngsters  coming  through  it  each 
year.  For  ell  the  negative  and  pes- 
simistic people,  there  were  enough 
supportive  and  encouraging  people, 
like  Stanley  Katzman,  Principal,  and 
ham  friends  like  Vince  K2Vi,  Ed 
KA2TXL,  Roger  W2SLP,  Hip  N2FDJ, 
Steve  WA2DHF,  Art  K2BSJ,  Walt 
W2ELM,  and  Bro.  Joe  ACIU.  These 
were  the  folks  who  were  there  for  me  at 
the  beginning,  before  the  course  was  a 
success.  I  will  always  be  grateful. 

My  advice  Is  to  surround  yourself 
with  people  who  believe  in  you  and  who 
will  help  you  with  your  dreams  and 
goals.  Try  to  get  good  people  to  work 
with  you.  Networking  with  creative,  tal- 
ented, cooperative  people  is  the  real 
spirit  of  amateur  radio,  isn't  it?  A  well- 
prepared  attempt  at  something  you  be- 
lieve in  is  what  builds  character  and 
stops  us  all  from  stagnating  as  individ- 
uals and  as  a  society. 

This  very  strong  philosophy  of  mine 
is  what  I  was  thinking  about  the  other 
day  as  I  mentally  reviewed  how  much 
amateur  radio  had  helped  change  the 
lives  and  directions  of  many  of  my  stu- 
dents who  had  risen  to  the  challenge. 

Mary  K&2IGG  Speaks  Out 

One  of  the  youngsters  who  wasn't 
afraid  to  fail  is  Mary  Alestra  KB2tGG. 
A  shy,  soft-spoken  6th  grader  when 
she  first  entered  my  ham  radio  class 
last  year,  she  went  on  to  become  the 


Carole  Perry  WB2MGP,  Mary  K82IGY,  and  Mary  KB2fGG,  award  winrtor,  are  on 
the  dassroom  rig  every  morning. 


Westlink  1990  Young  Ham  of  the  Year. 
I  sensed  something  special  about  Mary 
right  from  the  start.  There  was  a  drive 
and  a  determination  along  with  a  real 
love  for  what  she  was  learning.  With 
over  9000  young  people  having  gone 
through  my  program,  a  youngster  has 
to  be  really  special  to  impress  me. 
Mary  is  such  a  youngster.  She  im- 
presses me  daily  with  the  way  she  han- 
dles herself  as  a  student,  as  a  radio 
operator,  and  as  a  young  lady. 

Mary  studied  hard  to  get  her  Novice 
ticket  last  year,  and  even  had  to  take 
the  code  part  twice.  She  was  very  hard 
on  herself,  and  doesn't  like  to  accept 
failure.  With  lots  of  encouragement  from 
her  parents  and  teacher,  and  an  incredi- 
ble self-determination,  Mary  went  on  to 
get  her  Advanced  license,  and  is  now 
studying  for  her  Extra,  Mary  has  gone 
from  a  shy^  studious  girl  to  a  confident, 
poised,  and  somewhat  extra  verted  12- 
y ear-old  right  before  my  eyes. 

At  the  ARRL  National  Convention  in 
Kansas  City,  Missouri,  this  past  June, 
Mary  brought  the  audience  to  their 
feet  with  a  standing  ovation  for  her  ac- 
ceptance speech  as  the  1990  Young 
Ham.  I  think  that  if  we  work  hard  at  it, 
and  we're  really  lucky,  Mary  may  be 
representative  of  the  future  of  amateur 
radio-  Here  is  an  excerpt  from  the  ac* 
ceptance  speech  of  this  incredible 
youngster  who  just  did  itl 

'  Amateur  radio  has  played  a  big  part 
in  my  life  ever  since  June  of  last  year.  It 
was  then  that  I  was  first  introduced  to 
the  hobby,  at  Intermediate  School  72  in 
Staten  Island,  New  York.  I  was  very 
interested  in  Morse  code,  a  new  and 
challenging  fanguage,  and  truly  en- 
joyed operating  voice  around  the  world 
from  our  school's  ham  shack.  After 
seeing  and  experiencing  how  much 
fun  ham  radio  can  be.  and  realizing  the 
tremendous  benefits  to  be  gained  from 
being  a  ham,  I  studied  on  my  own,  re- 
ceived my  Novice  ticket  and  set  up  my 
own  shack  soon  after. 

'Since  then,  ham  radio  has  proved 
invaluable  to  me  in  my  school  subjects. 
I  find  that  I  have  progressed  In  my  ge- 
ography  and  science  skifis,  as  well  as 
in  math  and  language  arts.  Listening  to 
the  dialects  of  those  many  foreign 
hams  has  no  doubt  aided  me  in  my 
foreign  language  studies. 


"I've  made  many  new  friends 
through  ham  radio,  adults  as  well  as 
children.  We  often  become  pen  pals 
and  exchange  pictures  and  other  arti- 
cles. We  always  find  It  interesting  to  get 
the  inside  report  on  events  happening 
in  their  part  of  the  country  and  how  they 
are  affected  by  it. 

"Through  ham  radio,  I  have  become 
more  aware  of  current  events  through- 
out the  world,  and  how  big  a  part  we  as 
hams  play  in  emergencies  and  disas- 
ters, as  well  as  in  local  events,  and  how 
valuable  we  are  to  our  communities.  I, 
myself,  have  provided  communica- 
tions beck  to  school  on  grade  and  class 
trips  to  other  cities  and  amusement 
parks. 

"Ham  radio  has  so  much  to  offer, 
and  so  many  benefits  and  privileges  to 
enjoy.  Whether  It  be  rag -chewing  with 
the  local  hams^  DXing  overseas,  pack- 
et, or  code,  everyone  enjoys  and  bene- 
fits from  at  least  one  aspect  of  our  hob- 
by, The  realty  great  thing  about  it  all  is 
that  what  you  learn  now  can  certainly 
be  applied  in  the  future  when  trying  out 
for  that  school  you'd  always  wanted  to 
go  to,  or  that  job  you'd  dreamed  of 
getting  I  myself  plan  to  pursue  a  ca- 
reer in  communications,  and  I  truly  feel 
that  ham  radio  will  help  me  carry  out 
those  plans  In  years  to  come. 

"I  really  can't  express  how  proud  I 
am  to  receive  this  award  tonight,  but  I 
do  hope  that  In  my  receiving  it,  I  will 
encourage  other  young  people  to  get 
started  In  this  most  worthwhile  hobby 
and  service,  and  to  succeed  in  its  many 
aspects.  The  most  important  thing  is 
not  the  fancy  equipment  or  the  70-foot 
tower,  which  I  can  tell  you  from  experi- 
ence  isn't  necessary,  Running  25 
watts  into  a  54-inch  portable  antenna.  I 
have  contacted  Russia,  various  parts 
of  South  America,  Puerto  Rico,  mar- 
itime mobile  stations  in  the  Gulf  o1  Mex- 
ico, and  many  local  hams  as  welL  What 
really  counts  is  the  effort  you  put  into  it 
and  the  motivation  you  give  yourself.  If 
you  really  want  to  be  a  ham,  In  time  you 
will  be,  and  you  will  enjoy  the  many 
privileges  being  a  ham  has  to  offer.  I 
hope  that  ot her  ch i Id ren  wil I  rea I ize  th at 
the  time  and  effort  put  into  ham  radio 
will  be  well  rewarded,  and  the  pride 
gained  from  being  a  ham  will  last 
forever." 
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73  Review 


by  David  Love  NU3T 


The  CEUA  CK 


TM 


Connect  land  line  telephone 
equipment  to  your  cellular  phone. 


Telular  Inc. 

1215  Washington  Ave. 

Wilmetle  I L  60091-2566 

(708)  256-8000 

Suggested  List  Price:  $480 


CIRCLE  269  ON  READER  SERVICE  CARD 


What  do  you  do  when  your  repeater  is 
located  where  there  are  no  phone  lines 
and  you  don't  want  to  fool  around  with  fuJI- 
duplex  phone  links?  That  was  the  dilemma 
facing  the  Blue  Knob  Repeater  Association 
when  they  erected  their  UHF  machine.  An 
autopatch  isn't  a  necessity  on  a  repeater,  but 
it  sure  is  a  nice  feature. 

The  association's  secretary  had  noticed 
an  advertisement  in  a  trade  magazine  for 
CEUAGK,  a  device  that  interfaces  to  a  celtu- 
tar  telephone  and  provides  a  standard  RJ1 1C 
phone  jack  for  direct  connection  to  a  tele- 
phone. The  CELJACK  takes  care  of  loading 
the  number  delivered  to  it  via  either  dial  pulse 
or  DTMF  tones  into  the  cellular  telephone  and, 
In  essence,  tetls  the  phone  that  the  send  key 
has  been  depressed.  At  the  end  of  a  call,  when 
the  controller  puts  the  CELJACK  back  on 
hook,  the  interface  tells  the  cellular  telephone 
that  the  end  key  has  been  pressed  and  the  call 
ES  terminated.  In  addition,  the  regular  cellular 
telephone  handset  is  still  connected  at  the 
site,  so  we  would  have  a  telephone  available 
when  we  go  to  the  site  to  work  on  the  repeater. 
We  were  fortunate  enough  to  have  two  cel- 
lular telephones,  donated  by  members,  for 
use  by  the  association.  After  checking  with 
Advanced  Cornputer  Controls  for  information 
about  interfacing  with  the  ACC  RC96  and  850 
controllers,  we  decided  to  try  a  CELJACK. 

Performance  In  the  Field 

The  results  were 
interesting.  The 
RC96  controller 
plugs  directly  into 
the  RJ11C  jack  on 
the  CELJACK  and 
the  controller  oper- 
ates just  as  though  it 
were  connected  to  a 
standard  telephone 
line.  The  only  differ- 
ence that  the  user 
sees  is  the  addition- 
al time  it  takes  tor 
the  cellular  tele* 
phone  to  access  a 
cell  site  and  estab- 
lish its  call.  All  told,  it 
takes  only  about 
seven  seconds  for 
the  call  to  be  con- 
nected once  the 
patch  is  dialed, 
Something  inherent 


in  the  cellular  network,  not  the  CELJACK, 
causes  the  delay. 

The  CELJACK  worked  so  well  at  the  UHF 
site  that  we  decided  to  install  one  at  the  VHP 
repeater  site.  The  K301H  VHP  repeater  on 
147.15  MHz  is  located  at  the  Blue  Knob  Ski 
Resort  in  south  central  Pennsylvania.  The  ma- 
chine has  fantastic  coverage,  providing  com- 
munications on  a  200-mile  stretch  of  the  torn- 
pike. 

Although  regular  land  line  sen^ice  was  in 
place  at  the  VHP  site,  the  commercial  rate  that 
the  association  was  paying  was  within  two 
dollars  of  the  cost  of  cellular  service.  This, 
coupled  with  the  limited  local  callmg  of  the 
regular  phone  service,  was  stacked  up 
against  the  extensive  local  calling  area  of  the 
cellular  network.  Cellular  technology  let  us 
provide  local  calling  into  two  area  codes- 
over  1 50  exchanges. 

Now,  members  from  the  local  area,  as  well 
as  from  Pittsburgh,  can  use  the  patch  to  call 
home  and  advise  friends  and  family  of  their 
well  being  without  the  need  of  relaying  mes- 
sages. 

For  the  Blue  Knob  Repeater  Association, 
the  CELJACK  was  the  answer  to  our  auto- 
patch problems.  Now,  if  we  could  just  figure 
out  how  to  get  free  cellular  service .  . 


Contact  David  Love  NU3T at  RD  r.  Box  186-B, 
Williamsburg  PA  16693, 


Photo  A.  The  CELJACK. 
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™    AIVIIGA  commodore  ™ 
C=  CHIPS-PARTS-UPGRADES    O 


Se20-ClA  t  t7% 

•2Mb&iperDBnise  .  .  I  CA.li 

^J6^Dfe^lSi(1^er^^  $39.95 
2.0  Kickslan  fiom               .  .   $  CALL 

PUi'32  3^0Ci  $1295 

B5«7V1A  $  15.96 

SSSISID  S  13.K 


NEW  1MB  AMIGA  FATJIFI AONUS 
MJchip  pull^  snd  simple  1 0  '^m. 
Insl^Mion  instmCbonE.         ^.SQ 


COMMC^DOJ^E  DJAQNOSTICiAN  .tG 
At\  inexpensive  way  in  diagnose  for 


6526ACIA        S  1&,£5 

£&6x4^NS *    a.4S 

A501  5 1 2»i  Upgrade  ^am  S  59.95 

ABOO  NWDDY  Pmver  Supply  .  .  S  SS.SS 
ASOOOHWDDYPo-v/er Supply  .S1^7.50 

A^OOKeybQard       S10^.&0 

A2000  Ke/twartf     S1U.S5 

Ke^bo&fd  tor  A 1 DQO  .  £1 29.SB 

AlOWS^irvice  Manual  I  29.95 

A500Sarv«&hAanual  S  36.50 

A2CX)0  SBrva:e  Ma.nual  .  $  ^.95 

1  MEG  X  li'lQO  MS  $    a.4$ 


PlM*UPS 


*  •  •  REPAIRABLE  C64  •  •  • 

COMMODORE  POWER  SUPPLY 
H^s^vf  duly  exac[  fepfacemenl  iof  Gommodctrs  64  cam- 
pyt&r$.  Excellent  for  "Packe!  Radio  "  1  year  warranty, 
external  luse,  1  .fl  amp  oulpuL  UL  appro vstf.  runs  cooL 
highquatrty,  EurapfianicraftsmanshEp.  inclucl6$ schemat- 
ic. Qygr  55%  of  "64"  feilurgs  are  due  lo^power  supply 
maltundtons  C?^>1""QE"  ' 

fnir&ductolyl>rice  ot  ^Ifc^TBillfO'  (pfusLIP.S.j 


Tbe 


Send  for  our  FREE  catalog. 


GRAPEVINE 
GROUP 

Inc. 


FAX  914^357^243 


3  CHESTNUT  ST. 
SUFFPEN.  MY  10^01 

§14-357-2424        e00-2$2'744S 


Dealer  Prrces  avslFabte. 
Prices  subject  to  change 


OURIOTH 
YEAR 


Prolong  The  Life  Of  Your  Equipement! 

Cover  Craft  anti -static  covers-  protect  your  gear 
from  the  damaging  effects  of  duet  and  moisture. 

A  sample  of  what  we  stock; 
Make  Part# 

iCOM— AT-ISD.PS'SS 70035 

ICOM— 1C-76L  76a.  781  ..      ..  70032 

ICOM— rC-275,  47S.  725,  730,  735 700:i9 

Kenwood— R-5000,  TS-4 305.  440S  .      70072 

Kenwvood— AT^250,  PS-SC,  430  . .    70093 

KanwPod~TL-922A  .  .  70106 

Kenwood- TS-940S        . .    70067 

Yaesu— FT-747GX 70204 

Vaesu— fT:75-7GX 70200 

Price     $8.95  each 

To  order  add  3*H    1  cover  $2.75   2  coveri  $.3.25.  ^  My^r^  $.^.5P 
AZ  f^sidenis  add  7%  sares  tax.  Eficloae  tl^is  ad  witu  yotirofdei"  'of 
a  .J'%  ciiscount.  Gau  or  wf<[e-  Len  khTk^x 

GAUTHIERS'  COVERS  PLUS 
P.O.  80x495 
Pfescott,AZ  86302 
602-776-97 11 
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eater  Solan 


Order  SoJar  Bower  Systenj  Deiigs 
PacL  %5^5  ppti  USA. 

Ofdef  HotUne:  800-9367373 


from  Ant€nna3\\-t$t 

Power  System 

12*year  WarraQty 

DOE-^fPL  RfiUabi3ify  Teirid 
tnoduJcs  provide  faitsafe  ^W' 
er  foe  wpeaTcts-,  rcmoic  sta- 

bL>ard3.  MtxIuEar  sciJar  ^^04t 

ition  and  energy'  storage  svi- 
[ems  grow  as  required. 
Solar  Infopack  S2.00 
ao\  ?0W2    Provo  UT  ^46(15 


CIRCLE  236  OH  READER  SERVICE  CARD 


NEW  ONLINE  CALL  DrRECTORY 

Our  new  HAMCALL  service  gives  you 
494,114+ Mams,  via  youf  computer 
$29.95  per  year  —  unlimited  use! 

BUCKMASTER  PUBLISHING 

Mineral.  Virginia  23117 
703:  094-5777        800:  282-5628 

CIRCLE  170  ON  READER  SERVICE  CARD 


Professional 
Tool  Case  v 

.  SPECIAL 

I  $59.95 

Model  ARIM5 

•  T¥vo  removable  paHets 
hold  over  60  tools 

•  Case  top  ha$  built-in 

document  holder 

•  Case  bottom  is 
partitroned  into  3  areas 

A  handsome  black  case  to  organize  and 

transport  yoyr  valuable  tools  and  instruments.  This  Is 

the  same  quality  case  used  by  literally  thousands  of  professional 

field  engineers.  Case  is  made  of  high  impact  polypfopylene, 

and  has  snap-action  key  locks  and  a  padded  handle. 

Size:17V2"  x  12 V2"  x  5". 

Tools  are  not  included. 

Offer  expires  January  31 ,  1 991 . 

To  order  call: 
1-800-225-5370 

In  MA:  (508)682-2000 

Same  Day  Shipment! 

Money  Back  Guarantee! 

Terms:  Vtsa,  MC,  Amex; 

PQ's  from  qualified  firms  accepled. 

Add  $550  tor  packing  and  delivery 

FREE  CONTACT  EAST  CATALOG 

Contains  thijusands  of  products  for  lesting.  repairing  &  assembfing 
elecironic  eQuipmeni  To  gel  your  tree  calaiog,  call  {508)682-2000. 


Hamsats 

Continued  from  page  51 

sigfi  arid  easy  to  use.  When  A0^1 0  or 
A-0-13  is  within  view,  the  antenna  ar- 
ray c^n  be  aimed  ai  the  sateiFjte  and 
then  the  azimuth  can  be  "tweaked'"  for 
(he  best  received  signal.  The  obvmus 
drawt>ack  i^  wtiat  happens  when  the 
satellite  moves  with  respect  to  the 
ground  ottserver. 

Signals  will  fall  off  or  exhibrt  "spin 
modal ation"  faster  than  with  typical 
crossed  yagis  ortieEix  types.  Ii  might  be 
very  difficult  to  gel  good  reception  from 
fast-moving  saieiiiies  in  low  earth  of  bit, 
but  the  elegance  of  the  system  and  its 
ability  to  correct  for  home-Drew  con- 
struction errors  in  matching  harness 
lengths  and  quagi  construction  (typi- 
cally widebanded)  can  overcome  the 
disadvantages. 

More  DSP 

The  September  1990  "' Hamsats" 
column  provided  a  frrsl  look  at  the  AEA 
DSP^123£  and  the  DSP-2232  multi- 
tnode  data  cofitrolters.  Since  I  hen* 
moTB  information  has  become  avail* 
abte  on  the  L.  L  Grace  DSP-12  digital^ 
Signal  processing  unit.  Brooks  Van 
Pelt  KS2CST  of  L  L  Grace  has  an- 
nounced that  the  DSP-12.  a  stand- 
alone device,  is  a  high-powered,  very 
high  speed  communicatiofks  proces- 
sor. In  its  present  configuration,  it  can 
handle  HF.  VHF  and  satellite  (PSK) 
packet,  Morse,  RTTY,  (AIMTOR  trvd 


WEFAX  will  be  available  later  this  year) 
with  over  40  software  modems,  Ufilike 
typical  hardwareHntensive  modems  in 
use  today,  the  DSP  configuration  al- 
lows modems  to  t>e  ''written"  in  soft- 
ware. When  a  new  data-communica- 
tions mode  IS  developed,  software  can 
be  written  and  loaded  into  the  system. 

The  DSP-12  does  not  require 
EPROM  changes  to  run  new  modes. 
The  heart  of  the  unit  is  Ihe  Motorola 
DSP  56001  diip  in  conjyftction  with  a 
V4Q  inicropcocessor.  It  uses  a  single 
RS-232  port,  operating  a!  speeds  be- 
tweer^  IIO  ami  19,200  Dps  tor  aJI  con- 
troL  operationai  and  software  loading 
functions.  It  has  three  radio  ports  to 
aileviate  the  confusion  of  wire  swap- 
ping when  changing  between  bands. 

The  baste  unit  is  to  be  priced  at  $596, 
operates  between  8-15  VOC  al  750 
mA  and  can  be  expar^ded  with  a 
megabyte  of  RAM  for  $1 49,  a  date/time 
clocic  bacicup  for  $29  and  an  eight* 
channel  analog-lO'dlgital  telemetry^ex- 
perimentation  option  for  $49.  The  A/D 
addition  can  provide  voice  com  pros* 
sion  with  digital  storage  when  software 
becomes  available.  L^  L  Grace  sells  a 
walt-mounl  power  supply  tor  110  VAC 
operatiof)  for  $19*  THey  also  manyfac* 
lure  tfie  Kansas  City  Tracker  family  of 
satellite  antenna  aimmg  systems 
(available  from  AMSAT).  For  further  ir>- 
Ibmiation  on  the  DSP-t2  write  lo:  L.  L 
Grace  Commynications  Products, 
Inc.t  41  Acadia  Drive.  Voorhees  ^U 
08043.  Their  phone  number  is  (609) 
751-1018. 


CIRCLE  3  ON  READER  SERVICE  CARD 
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RF  POWER  AMPLIFIERS 


WATTS 

(144-148  MHz) 


TE  SYSTEMS  new  HPA  Series  of  high  power 
amplifiers  now  available  through  select  natiortal 
distributors. 

All  amplifiers  are  linear  (all-mode),  automattc 

T/R  switching,  and  incorporate  optional  GaAs 
FET  preamp.  Amps  are  usable  with  a  wide  in- 
put drive  level  range  Thenmal  shutdown  protec- 
tion and  remote  control  capability  included.  All 
units  are  designed  to  ICAS  ratings  and  meet 
FCC  part  97  regulations.  Approx,  size  is  2.8  x 
10  X  1t.5"  and  weight  is  8  lbs. 

Consult  your  local  dealer  or  send  directly  for 
further  product  information. 


TE  SYSTEMS 

P.O.  Box  25045 

Los  Angeles,  CA  900Z& 

121 3J  478-0591 


SPECI  Ff  CATIONS 


Power 


M<3d«l 


Input     Output     NF'dB    Gain-dB    +Vdc 


OC        Power        RF 

Conn. 


Models  also  available  without  GaAs  FET  preamp  (delet©  G  suffix  on  model  #).  All  untls 
cover  tulf  amateur  band  -  specify  10  MHz  bandwidth  for  420^50  MHz  amplifier.  Con- 
tinuous duty  repeater  amps  aisp  available. 

Amplifier C3pat)ilities:  100-200  MHz,  225^00  MHz,  V2GHz.  Military  t28V}, Commercial, 
eta  also  available  -  consult  factory. 
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CIRCLE  232  ON  HEADER  MRVtCf  CAfr0 


Number  25  on  your  Feedback  card 


a 


e  iggo 


cJiollday  Liift  Liuide 

<^Ji  buye^  s  guide 
o\  nouaay  shopping. 

What  do  you  buy  fok  the  h^m  \s)  in  yoa\ 

lifer    what  goodies  do  you  wish  sorneone  would 

wlap  up  fok  you  ?  ChecK  out  this  list  of  out  iggo 

favoilies,  then  leave  it  aiound  wneU  you\  fliends 

and  famdy  can      accidentally      find  it. 


HF  TRANSCEIVERS 


YAESU  FT-1 000 


You'd  need  a  large  stocking  to  hold  this 
to p-oM he-line  transceiver!  It  would  be  a  wel- 
come sight  under  any  ham's  tree.  This  fea- 
ture-loaded transceiver  offers  full  coverage  re- 
ception from  100  kHz  to  30  MHz,  with  one  of 
the  quietest  receivers  on  the  market  AN D  a  full 
200  watts  of  transmit  power.  Price  class: 
$3400.  Contact  Yaesu  USA,  17210  Edwards 
Road,  Cern'tos  CA  90701;  (21$)  404-2700.  Or 
circle  Reader  Service  number  201 . 

KENWOOD  TS-440S 


rfMBM^JMiilMa'UMiMrtl        I  A H .l-OSO — ^'V< '>' 


.»crwiiiili4e^aiS>TiV-*i_ 


For  the  ham  on  the  move,  this  portable 
transceiver  gives  you  the  option  of  carrying 
your  statfon  along  with  you,  as  well  as  making 
a  fine  rig  for  the  home.  Listen  in  to  the  world 
with  the  TS-440's  general  coverage  receiver 
from  too  kHz  through  30  MHz.  This  could  be 
just  the  rig  for  a  winter  vacation  trip  to  a  rare 
tropical  DX  spot!  Price  class:  $1250.  Contact 
Kenwood  U.S.A.,  P.O.  Box  22745.  2201  E. 
Dominguez  Street  Long  Beach  CA  90301- 
5745;  (213)  639-4200. 
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This  portable  transceiver  offers  full  ham 
band  coverage  from  160  meters  all  the  way  up 
to  6  meters!  Explore  the  exciting  world  of  6 
meter  DXing.  Receive  coverage  extends  from 
30  kHz  to  33  MHz  as  well  as  46.2-61 .1  MHz, 
to  round  out  this  compact  rig.  Price  class: 
$1300.  Contact  iCOM  America,  fnc,  2380 
116th  Ave.  N.E.,  P.O.  Box  C-90029,  Bellevue 
WA  98009-9029;  (206)  454^8155  Or  (BOO) 
999-9877.  Or  circle  Reader  Service  number 
202. 


VHPyUHF  EQUIPMENT 


KENWOOD  TM-941ATRIBAND  MOBILE 

Why  buy  three  separate  rigs  when  you  can 
have  it  all  with  this  triband  wonder?  This  new 
entry  into  the  VHF/UHF  mobile  market  offers 


..^.. ' '    '  '-■-.'  _._ 

r*SMr^ 

\ 

""**H^^ 

m 

^,-^7'-         ■     ' 

^ 

high  power  mobile  performance  on  144,  450 
and  1200  MHz,  all  In  one  package,  (tcan  even 
be  used  as  a  crossband  or  triple-band  re- 
peater. Price  class:  $1196.  Contact  Kenwood 


U.S.A.,  P.O.  Box  22745,  2201  £  Dommguez 
Street,  Long  Beach  CA  90B01-S745;  (213) 
639-4200. 

ALINCO  DR-1 12T  2  METER  MOBILE 

This  mobile  rig  features  an  easy-to-use,  full- 
featured  control  paneL  A  full  45  watts  is  avail- 
able for  extended  mobile  coverage.  The  back- 
lit  LCD  display  provides  easy  viewing  for 


bright  or  dim  lighting  conditions.  Price  class: 
$320.  Contact  Atinco  Electronics,  inc.,  430 
Amapofa  Ave,,  Torrance  CA  90501;  (213) 
618-8616,  FAX  (213)  616-8758.  Or  circle 
Reader  Service  number  203. 

ICOM  2400A  DUAL  BANDER  MOBILE 

Thjs  powerful  mobile  rig  offers  45  watts  on  2 
meters  as  well  as  35  watts  on  the  70cm  band. 
ft  simultaneously  monitors  boLh  bands  and 
can  be  operated  full-duplex,  fn  essence,  you 
get  two  tranceivers  m  one?  Price  class: 


73  Amateur  Radio  Today  •  November,  1990    61 


$900.  Contact  iCOM  America,  Inc.,  2380 
1  teth  Ave.  N.E.,  P.O.  Box  C-9QQ2B,  Befiovue 
WA  93009-9029:  (206)  454^8155  or  (800) 
SQQ-QS??.  Or  circle  Reader  Service  number 
204. 

YAESU  FT  736R 
ALL-MODE  TRANSCEIVER 


Explore  the  VHF/UHF  world  with  this  multi- 
mode  rig.  Operate  on  2  meters  and  70cm  with 
an  optional  third  band  of  50  MHz,  220  MHz  or 
1.2  GHz.  An  excellent  way  to  experience  the 
fascinating  world  of  amateur  satellite  opera- 
tion! Suggested  retail  price:  $1922.  Contact 
Yaesu  USA,  17210  Edwards  Road,  Cerritos 
CA  90701;  (213)  404-2700.  Or  circle  Reader 
Service  number  205. 


NTs 


KENWOOD  TH-27A 

Kenwood's  newest 
entry  into  the  HTfray. 
This  full-featured 
mini-HT  has  a  built-in 
700  mAh  battery 
pack.  Destined  to  be- 
come one  the  most 
popular  HTs  of  the 
'90s.  Word  has  it  that 
Santa  uses  the  TH- 
27A  to  communicate 
with  the  North  Pole 
from  the  sleigh.  Price 
class;  $420.  For  more 
information  contact 
Kenwood  U.S. A,, 
P.O.  Box 22745,  2201 
E.  DominguBZ  Street, 
Long  Beach  CA 
90801-5745:  (213) 
639-4200. 


YAESU  FT-41  IE 

This  compact  HT 
adds  new  features  to 
the  popular  FT-41 1. 
One-touch  instant  fa- 
vorite channel  recall, 
built-in  PL  encoder/de- 
coder and  a  10-mem- 
ory  auto-dialer  are 
among  some  of  the 
unique  features  of  this 
rig.  Suggested  retail 
price:  $406.  Contact 
Ya&suUSA,  17210  Ed- 
wards Road,  C&rritos 
CA  90701;  (213)  404- 
2700.  Or  circle  Reader 
Service  number  206. 


ICOM  24AT 
DUAL-BANDER 

This  handheld  is  one 
of  the  smallest  dual- 
band  HTs  you'il  find  on 
the  market.  This  light- 
weight package  is  ca- 
pable of  crossband  full 
duplex  operation. 
Priceclass:  $630.  Con- 
tact ICOM  America, 
fnc,  2380  116th  Ave. 
N.E.,  P.O.  Box  C" 
90029,  Beilevijo  WA 
98009-9029;  (206) 
454-8155  or  (800) 
999-9877.  Or  circle 
Reader  Service  num- 
ber 207. 


AEA  ISOLOOP 

For  the  apartment-bound  ham  or  for  a  quick 
portable  HF  antenna  which  takes  up  very  little 
space,  the  isoloop  ts  your  answer!  Now  you 

can  work  the  world  from  an  antenna  that  can 


\ 

^^ 

ALINCODJ560T 

Features  normally 
found  on  a  mobile  rig 
enhance  this  compact 
dual-band  HT.  Alin- 
co's  latest  HT  entry  is 
sure  to  be  a  big  hit. 
For  prices  and  more 
information  contact 
Afinco  Electronics, 
Inc.,  430  Amapofa 
Ave.,  Torrance  CA 
90501:  (213)  618- 
8616,  FAX  (213)  818- 
8758.  Or  circle  Read- 
er Service  number 
208- 


ANTENNAS  AND  ACCESSORIES 


ALABAMA  AMATEUR  ELECTRONICS 

This  easily-assembfed  series  of  VHF  and 
UHF  quads  is  sure  !o  be  a  hit  whenever  a 
quick  portable  installation  is  needed.  The  per- 
fect choice  for  foxhunting.  For  prices  and 
more  information  contact  Alabama  Amateur 
Electronics,  3164  Cahaba  Heights  Road, 
Birmingham  AL  35243;  (205)  967-6122.  Or 
circle  Reader  Service  number  209. 

OUTBACKER 

Developed  in  the  Australian  outback,  these 
rugged  mobile  HF  antennas  really  pack  a 
punch.  The  unique  design  allows  coverage  of 
all  HF  bands  from  75  meters  to  10  meters  with 
a  simple  jack  arrangement.  They  come  in  dec- 
orator colors  of  your  choice!  For  prices  and 
more  information  contact  Outbacker  Antenna 
Sales,  330  Cedar  Glen  Circle,  Chattanooga 
TN  37412:  (615)  899-3390.  Or  circle  Reader 
Service  number  210. 

LIGHTNING  BOLT  HF  QUAD 

Discover  the  many  advantages  of  the  HF 
quad.  The  strong  Flberglas^"*  arms  can  handle 
a  lot  of  abuse  by  Mother  Nature,  and  give  you 
that  extra  DX  edge.  For  prices  and  more  infor- 
mation contact  Lightning  Bolt,  R0i2,  Route 
19,  Volant  PA  16156;  (412)  530-7396.  Of  cir- 
cle Reader  Service  number  21 1 . 


just  about  fit  into  any  limited  space.  Price 
class:  $350.  For  more  information  contact  Ad- 
vanced Electronic  Applications,  Inc.,  P.O.  Box 
2160,  2006- 196th  Street,  Lynnwood  WA 
98036-0918;  (206)  775-7373.  Or  circle  Read- 
er Service  number  212. 

BUTTERNUT  BUTTERFLY  MINIBEAM 

This  small  beam  performs  like  a  full-sized 
antenna.  Operates  on  all  bands  from  20 
through  10  meters  without  lossy  traps.  Price 
class:  $333.  Contact  Butternut  Electronics 
Co.,  405  East  Market,  Lackhart  TX  78644; 
(512)  398-7117.  Or  circle  Reader  Service 
number  213. 

GLEN  MARTIN 
HAZER  SYSTEM  AND  TOWERS 

Why  climb  your  tower  when  you  can  bring 
your  antenna  down  to  your  level?  The  Hazer 
system  allows  you  to  easily  work  on  yoyr  sys- 
tern  from  the  convenience  and  safety  of  solid 
ground!  For  prices  and  more  information  con- 
tact Glen  Martin  Engineering,  Inc.,  Rte.  3,  Box 
322,  Boonville  MO  65223;  (816)  882-2734.  Or 
circle  Reader  Service  number  214, 

UNAOILLA 
ANTENNA  MANUFACTURING  CO. 

Now  you  can  have  a  BIG'"  signal  Operate 
multiple  antennas  from  just  one  feed  line  with 
this  antenna  switching  system.  They  carry  a 
complete  lineup  of  baluns  and  antennas,  as 
well  as  offering  the  popular  James  f^illen™ 
product  line.  For  prices  and  more  information 
contact  Unadilla  Antenna  Manufacturing  Co., 
PO  Box  4215  BV,  Andover  MA  01810;  (508) 
975-2711.  Or  circle  Reader  Service  number 
215, 

SPI-RO  MANUFACTURING,  INC. 

A  fine  lineup  of  multiband  trap  antennas, 
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dipoles  and  baluns.  For  prices  and  more  infor- 
mation  contact  Spl-ra  Manufacturing,  Inc., 
P.O.  Box  5500,  Dept.  105,  Lakeland  FL 
33B07;  (813)  646-7925.  Or  circle  Reader  Ser- 
vice number  216. 

MFJ  962C  1500  WATT  TUNER 

The  perfect  match  to  keep  your  linear  hap- 
py. The  cross-needle  SWR/wattmeter  allows 
for  easy  matching  to  just  about  any  antenna. 
Price  class:  $230.  Contact  MFJ  Enterprises, 
inc.:  P.O.  Box  494,  Mississippi  State  MS 
3B762;  Phone  (601)  323-5869  or  (800)  647- 
1800;  FAX  (801)  323-6551;  Telex  53  4590 
MFJSTKV.  Or  circle  Reader  Service  number 
217- 

GAP  VI  ALL-BAND  VERTICAL 

Launch  your  RF  into  space  with  this  unique 
all-band  vertical  that  requires  no  tuning.  Price 
class:  $220.  Contact  GAP  Antenna  Products, 
6010  Bidg.  J,  N.  Old  Dixie  Highway,  Vera 
Beach  FL  32967;  (407)  778-3728.  Or  circle 
Reader  Service  number  21 8. 

THE  RADIO  WORKS'  WIRE  ANTENNAS 

A  full  lineup  of  dipoles,  wire  antennas  and 
accessories  of  all  Kinds.  For  more  information 
and  prices  contact  The  Radio  Works,  Box 
6159,  Portsmouth  VA  23703;  (804)  484-0140. 
Or  circle  Reader  Service  number  220. 

BARKER  &  WILLIAMSON'S 
WIRE  ANTENNAS 

Operate  from  1 .8  to  30  MHz  with  just  one 
antenna  without  using  an  antenna  tuner.  For 
prices  and  more  information  contact  Barker  8i 
Williamson,  W  Cannl  Street,  Bristol  PA 
19007;  (215)  788-5581.  Or  circle  Reader  Ser- 
vice number  221. 

ANTENNAS  WEST  S  QUfCK  LAUNCH 
SYSTEM  &  HAPPY  HALF  SQUARE 

Launch  an  antenna  system  into  your  Christ- 
mas tree  this  holiday  season.  The  Quick 
Launch  wili  put  your  antenna  supports  just 
about  anywhere  you  can  throw  it.  Put  those 
trees  to  good  use  in  your  yard.  For  those  in  a 
limited  space,  give  the  Happy  Half  Square  a 
try  for  some  real  performance  in  an  easily 
hidden  antenna.  For  prices  and  more  informa- 
tion contact  Antennas  West,  Box  50062, 
Prove  UT  $4605;  (BOO)  926-7373.  Or  circle 
Reader  Service  number  222, 

PROCOMMSUPERCONE 

Wide  coverage  antenna  allows  you  to  listen 
in  to  the  VHF/UHF  bands  with  Just  one  anten- 
na. Price  class:  $100-  For  more  information 
contact  Procomm,  1948  Coventry  Ct,  Thou- 
sand Oaks  CA  91362;  (805)  497^2397.  Or  cir- 
cle Reader  Service  number  223. 

DOWN  EAST  MICROWAVE  LOOP  YAGIS 

These  high  gain  loop  antennas  are  sure  to 
bring  In  those  weak  VHF  and  UHF  signals. 
The  rugged  loops  are  made  of  thick  bands 
which  can  survive  the  weight  of  the  largest 
birds  {probably  even  an  eaglel).  For  prices 
and  more  information  contact  Down  East  Mi- 
crowave, Box  2310,  RR1,  Troy  ME  04987; 
(207)  948-3741.  Or  circle  Reader  Service 
number  224. 


ANTENNA  SPECIALISTS  "THROUGH 
THE  GLASS^^  MOBILE  ANTENNA 

Conceal  your  VHF/UHF  mobile  station  with 
this  virtually  invisible  antenna.  Price  class: 
$52.  Contact  Antenna  Speciaiists,  30500 
Bruce  Industrial  Parkway,  Cleveland  OH 
44139-3996:  (216)  349-8400.  Or  circle  Read- 
er Service  number  225. 

HUSTLER 

The  Hustler  quick-release  mobile  mount  al- 
lows for  easy  removal  and  mounting  of  your 
mobile  mast.  Price  class:  $20.  A  complete 
lineup  of  mobile  antennas  is  available  as  well. 
For  more  information  contact  Hustler,  One 
Newtronics  Place,  Mineral  Wells  TX  76067; 
(&17)  325-1386.  Or  circle  Reader  Service 
number  226. 

THE  TEXAS  BUG  CATCHER 

Catch  more  than  bugs  with  this  durable  mo- 
bile antenna.  Grabs  QSOs  like  flypaper;  sure 
to  attract  some  attention  as  you  drive  along. 
For  prices  and  information  contact  GLA  Sys- 
tems, P.O.  Box  425,  Caddo  Mills  TX  75005; 
(214)  388-4724.  Or  circle  Reader  Service 
number  227. 

CELLULAR  SECURITIES 

These  quality  built  V4-wave  whip  antennas 
are  cleverly  mounted  in  weatherproof  PVC 
caps,  allowing  for  easy  mounting  to  the  mast 
pipe,  Price  class:  $30.  Contact  Cellular  Secu- 
rity Group,  4  Gerring  Road,  Gloucester  MA 
01930;  (508)  281-8892.  Or  circle  Reader  Ser- 
vice number  229. 

IRELAND  TUNE-TENNA  HT  ANTENNA 

Really  extend  your  range  with  this  unique 
HT  antenna.  This  quality  antenna  with  col- 
lapsible whip  should  really  make  the  differ- 
ence for  those  fringe  area  repeater  contacts. 
Contact  Ireland  Tune-Tenna  Systems,  Inc., 
5101 -B  N.W.  36th  Avenue,  Miami  FL  33142; 
(305)  633-8185.  Or  circle  Reader  Service 
number  230. 


TEST  EQUIPMENT 


BIRD  THRU-LINE  WATTMETERS 


The  standard  for  power  measurement.  Just 
what  you  need  to  check  out  your  transmitter 


and  antenna.  For  prices  and  more  information 
contact  Bird  Electronic  Corporation,  30303 
Aurora  Road,  Cleveland  OH  44139-2794; 
(216)  248-1200.  Or  circle  Reader  Service 
number  23t, 

ALFA  ELECTRONICS' 
TES2360  LCR/DMM  METER 

This  flexible  nneter  not  only  measures  in- 
ductance and  capacitance,  it  operates  as  a 
complete  multimeter  as  well!  Price  class; 
$130.  Contact  Alfa  Electronics,  P.O.  Box 
8089,  Princeton  NJ  06543.  (800)  526-ALFA. 
Of  circle  Reader  Service  number  233, 

FLUKE  MULTIMETER 

The  lab  standard  In  meters.  The  Fluke  87 
has  a  very  useful  feature  allowing  you  to  mem- 
orize  your  last  reading,  as  well  as  a  built-in 
LCD  analog  meter  which  really  helps  peak  up 
your  circuits.  Price  class:  $290,  Contact  John 
Fluke  Mfg.  Co.,  Inc.,  P.O.  Box  O9090,  Fverett 
WA  98206;  (206)  347^6100.  Or  circle  Reader 
Service  number  234. 

OPTOELECTRONICS 
FREQUENCY  COUNTERS 

Accurate  counters  that  are  perfect  for  that 
special  ham's  workbench.  For  prices  and  in- 
formation contact  Optoelectronics,  5821  N.E. 
14th  Ave.,  Fort  Lauderdale  FL  33334;  (800) 
327-591 2  or  (305)  772-2050.  Of  circle  Reader 
Service  number  235. 

C&S 

A  full  line  of  test  equipment  including  oscil- 
loscopes and  multimeters.  Contact  C  &  S 
Sales  Inc.,  1245  Rosewood,  Deerfield  iL 
60015;  (800)  292-7711,  (706)  541-0710.  Or 
circle  Reader  Service  number  237. 


KITS 


RAMSEY 

All  kinds  of  easily  assembled  projects.  Just 
the  thing  to  get  into  that  home-brew  mood  and 
fire  up  your  soldering  iron.  For  more  informa- 
tron  and  prices  contact  Ramsey  Electronics, 
Inc.,  793  Canning  Parkway,  Victor  NY  14564; 
(716)  924-4560.  Of  circle  Reader  Service 
number  238. 

A&  A  ENGINEERING 

A  lineup  of  kits  offered  from  construc- 
tion articles  published  in  many  ham  maga- 
zines. The  Signal  Sentry,  one  of  their  latest 
products,  is  a  super-miniature  touch-tone  de- 
coder, complete  with  an  onboard  micropro- 
cessor. Contact  A  &  A  Engineering,  2521  W. 
LaPalma,  Unit  K  Anaheim  CA  92801;  (714) 
952-2114.  Or  circle  Reader  Service  number 
240. 

RADIOKIT 

A  large  lineup  of  kits  and  parts.  Just  the 
place  for  those  hard  to  find  RF  compo- 
nents. For  prices  and  information  contact  Ra- 
dlokit,  P.O.  Box 973,  Petham  NH 03076;  (603) 
635-2235.  Or  circle  Reader  Service  number 
246. 
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GEN-WEST  VOICE  BOX 
DIGITAL  VOICE  RECORDER 

Why  not  rest  your  vocal  chords  when  calling 
CO  or  working  those  pile-ups  and  corttssts? 
The  Voice  Box  wilt  digitally  record  your  mes- 
sage and  play  it  back  whenever  you  need  it. 
For  prices  and  information  contact  GBnWest 
Engineering,  12t7W.  Hatcher  Rd.,  Ste.  11  A, 
Phoenix  AZ  85021 ;  (602)  943-5255,  Or  circle 
Reader  Service  number  247. 


ACCESSORIES 


ASTRON  POWER  SUPPLIES 

The  source  of  DC  power  for  your  whole 
shack*s  needs.  For  more  information  and 
prices  contact  Astron  Corporation,  9  Autry, 
Irvine  CA  92718;  (714)  458-7277.  Or  circle 
Reader  Service  number  248. 

AMERITRON  AL-82  HF  AMPLIFIER 

Turn  a  marginal  contact  into  armchair  copy 
with  this  fine  amplifier.  Price  class:  $2000,  For 
more  information,  contact  Amentron,  921 
Louisville  Rd,,  StarkviUe  MS  39759;  (601) 
323^9715,  FAX  (801)  323-6551.  Or  circle 
Reader  Service  number  249. 

TE  SYSTEMS  VHF/UHF  AMPLIFIERS 

A  complete  lineup,  including  a  new  series  of 
high-powered  solid-state  amps.  Contact  TE 
Systems,  P.O.  Box  25B45,  Los  Angeles  CA 
90025;  (213)  478-0591.  Or  circle  Reader  Ser- 
vice number  251. 

BENCHER  KEYER  PADDLE 

Treat  your  fingers  to  the  smooth  feel  of  this 
fine  keyer  paddle.  Price  class:  $70-$250. 
Contact  Bencher,  Inc.,  333  W.  Lake  SL, 
Chicago  !L  60606;  (312)  263-1308.  Or  circle 
Reader  Service  number  253, 

MIRAGE/KLM  2  METER  AMPLIRER 

Whether  mobile  or  in  the  shack,  f^^irage/ 
KLM  has  the  amplifier  that  will  really  help 
make  the  difference.  Contact  Mirage/KLM, 
16890  Church  Si,  Morgan  Hill  CA  95037; 
(408)  779-7363.  Or  circle  Reader  Service 
number  265. 

COMMAND  TECHNOLOGIES 
2  METER  AMPLIFIER 

This  all-mode  amplifier  will  give  you  nearly 
1000  watts  of  power  for  the  real  VHF  DXer, 
Collect  grid  squares  you  never  dreamed  pos- 
sible with  this  incredibly  well-built  package. 
Price:  $1388.  Contact  Command  Technolo- 
gies, inc.,  1117  W.  High  St,  Bryan  OH 43506; 
(419)  636-0443.  Or  circle  Reader  Service 
number  256. 


PACKET 


KANTRONICS  DATAENGINE 

For  the  packet  experimenter,  this  dual-port, 
full-duplex  TNC  can  be  used  as  a  backbone 
node,  high-speed  or  BBS  station.  Customize 
and  expand  your  network  with  the  Data- 
Engine,  Price  class:  $310-$370.  Contact 
Kantronics,  1 202 E.  23rd Street,  Lawrence KS 
66046;  (913)  842-7745,  Or  circle  Reader  Ser- 
vice number  257, 


PAC-COMM  HAI^OI-PACKET 

This  micr0"TNC  wtth  its  built-in  battery  pack 
allows  you  to  take  your  packet  station  with 
you.  The  high  capacity  battery  provides  for 
many  hours  of  extended  operations.  Price 
class:  $230.  Contact  PacComm,  3652  West 
Cypress  Street,  Tampa  FL  33607;  (813)  874- 
29$0,  (800)  223-351 1  Or  circle  Reader  Ser- 
vice number  258, 

MFJ1278T  TURBO 

Operate  warp-speed  packet  at  2400  baud 
with  this  multi-mode  controller,  Nine-mode  op- 
eration provides  maximum  flexibility.  Price 
class:  $360,  Contact  MFJ  Enterprises,  Inc., 
P.O.  Box  494,  Mississippi  State  MS  39782; 
Phone  (601)  323-5869  or  (800)  647-1600; 
FAX  (601)  323-6551;  Telex  53  4590 
MFJSTKV.  Or  circle  Reader  Service  number 
259. 

AEA  PK-8d 

This  proven  packet  TNC  now  has  an  8K  byte 
personal  mailbox.  The  perfect  way  to  stay  in 
touch.  Price  class:  $120.  For  more  information 
contact  Advanced  Electronic  Applications, 
Inc.,  P.O.  Box  2160,  2006-196\h  Street,  Lyn- 
nwood  WA  96036^091 8;(208)  775-7373.  Or 
circle  Reader  Service  number  260. 


SOFTWARE 


GGTE  MORSE  TUTOR 

Your  IBM  can  teach  you  the  code  with  this 
easy-to-fearn  package.  Price  class:  $20-$22. 
Contact  GGTE,  P.O.  Box  3405,  Newport 
Beach  CA  92659.  Or  circle  Reader  Service 
number  261. 

ZOO  SOFTWARE  FOR  THE  MAC 

All  kinds  of  ham  radio  software  to  use  the 
full  capabihties  of  the  Macintosh.  For  prices 
and  information  contact  ZCo  Corporation^ 
P.O.  Box 3720,  Nashua  NH 03061:  (603)  888- 
7200.  Of  circle  Reader  Service  number  262, 

MFJ  MULTICOM™ 

The  MFJ-1289  MultiCom  multi^mode  con- 
trol software  gives  you  super  easy-to-use 
menu  operation  for  all  9  digital  modes:  Packet, 
AMTOR,  RTTY,  ASCII,  CW,  FAX,  SSTV, 
Navtex  and  full-featured  contest  memory 
keyer.  Price  class:  $50,  Contact  MFJ  Enter- 
prises, Inc.,  P.O.  Box  494,  Mississippi  State 
MS  39762;  Phone  (601)  323-5869  or  (800) 
647-1800;  FAX  (601)  323-6551;  Telex  53 
4590  MFJSTKV.  Or  circle  Reader  Service 
number  264. 

ELNEC  ANTENNA  MODELING 

Plot  your  new  antenna  design  from  your 
computer  keyboard-  This  package  will  let  you 
know  if  your  antenna  will  work  at  its  optimum 
performance  without  time-consuming  trial 
and  effort.  Contact  ELNEC,  Roy  Lewalien 
W7EL,  P.O.  Box  6658,  Beaverton  OR  97007. 
Or  circle  Reader  Service  number  265. 

LOGMASTER 

The  computer  solution  to  logging  those  con- 
test contacts.  For  prices  and  information  con- 


tact Sensible  Solutions,  65  Warren  Place, 
Middletown  NJ  07748;  (202)  949-0025.  Or  cir- 
cle Reader  Service  number  266. 

SOFTWARE  SYSTEMS  CONSULTING 

Keep  an  eye  on  the  world  with  this  easy  to 
mterface  series  of  FAX  and  SSTV  packages 
for  the  IBM  PC.  Miniature  interface  hooks  di- 
rectly to  your  serlat  port-  For  prices  and  infor- 
mation contact  Software  Systems  Consuftins, 
150  Avenida  Cabrilfo,  Suite  C,  San  Clemente, 
CA  92672;  (714)  498-5784.  Or  circle  Reader 
Service  number  132. 


STOCKING  STUFFERS 


EZ-SCAN 

Add  tuning  ease  to  your  Kenwood  rig  with 
this  quick  add-on.  Price:  $6.  Contact  Ham  It 
Up,  P.O.  Box  779,  Lompoc  CA  93438.  Or  cir- 
cle Reader  Service  number  267. 

CHESTER  QSL  CARDS 

Cover  your  wall  with  all  the  cards  youMI  re- 
ceive when  you  send  them  a  Chester  QSL.  For 
more  information  contact  Chester  OSL  Cards, 
310  Commercial  Emporia  KS  66801:  (316) 
342-8792.  Or  circle  Reader  Service  number 
270, 

THE  MUG  FACTORY'S  CALLSIGN  MUGS 

Always  know  where  your  mug  is  with  this 
personalized  creation.  For  prices  and  more 
information  contact  The  Mug  Factory,  1347 
South  Jackson  St.,  Montgomery  IL  60538; 
(312)  805-5972.  Or  circle  Reader  Service 
number  275. 

AMATEUR  RADIO  STAMP  T-SHIRT- 
PAUL  WASH  A  W0TOK 

Collect  your  very  own  stamp  T*shirt.  For 
prices  and  information  contact  Paul  Washa 
W0TOK,  4916  Three  Points  Rd.,  Mound  MN 
55364-1245;  (612)  472-3010.  Or  circle  Read- 
er Service  number  276, 

UNCLE  WAYNE'S  BOOKSTORE 

Several  new  books  about  pirate  radio  and 
SWLing— plus  many  other  fine  selections. 
See  the  advertisement  on  pages  86'-87  in  this 
issue  of  73  Amateur  Radio  Today. 

GAUTHIERS  COVERS  FOR  YOUR  RIG 

Prevent  dust  buildup;  keeps  your  rig  show- 
room new.  Contact  Gauthier's  Covers  Pius, 
P.O.  Box  495,  Prescott  AZ 86302;  (602)  776- 
971 1.  Or  circle  Reader  Service  number  277, 

WELLER  PYROPEN 

Convenient  portable  soldering  iron  the  size 
of  a  ball-point  pen,  Prices:  $62"$85.  Contact 
The  Cooper  Group,  P.O.  Box  728,  Apex  NC 
27502;  (919)  $62-7510.  Or  circle  Reader  Ser- 
vice number  280, 

73  SUBSCRIPTION 

Your  one-stop  information  source  for  the 
discerning  ham.  Without  a  subscription,  how 
can  you  expect  to  be  on  Santa's  List!  See  the 
card  opposite  page  1 7  in  this  issue  of  73  Ama- 
teur Radio- 
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WHEN  DOES  ONE  EQUAL  TWO? 

WHEN  IT'S  A  TAD  MS  fM  TRANSCEIVER 

COMMERCIAL  &  .4MAT£UR  BANDS  IN  ONE  UNIT 


■  [deal  toi  MAR  S ,  Vol  Fire ,  '  Multi  Fuictron  LC  D  display 
EMT,  B'ca&t  I=IP  U ,  Polic*,  eic     ^  Fluency  Range  1 33-1 74  or 

•  Fuily  Field  Pf  ogrammabile  430-450  m  Hi 

■  99  Cliannels  -  FCC  d  DOC  type  accept. 

■  Triie  40  Wat!  Power  » Low  Cosi  DTMF  m  ke  avail . 

*  EKtr&meEf  Riigged  ■  OverrtighE  Shipping  AvaNabEa 
•Shipped  Complete  w/MIke,  lyobife  Slide  Motint  &  Powe-rCabte 
•Base  Station  P.S.  Mobile  Antennas  eic.  in  stock 

D&ater  Inquiries  Invited 

AXM  Incorporated 
11791  Loara  Bu 

Garden  Grove,  CA  ntm-ZSIl 

Write  or  Call  7l4'63S-8507  for  immediate  information 


CIRCtE  343  OH  READER  SERVICE  CAf1& 


^^^^^ PRESENTING  *  *  -It * ^ 

TV 
DESCRAMBLERS 

■K-^-lr-k-K   STARRING    -«(«*«« 


JSRROtO, 


; .  OAK 

AND  OTHER  FAMOUS  WA\UFACTUfiEffS 


•  FriVEST  WARKANJy  fflOCftAH  AUAlLABLE 

•  LOU^ST  RFTAJL/XtHOLESALE  PRICES  IM  LT  S. 

•  ORDEfn  SNAPPED  f^ffOW  StOCK  wrTHlhl  24  HOUffS 

FOB  FREE  CATAUJG  OWLV  1-BOO-345-B927 
FOR  Aii.  INFORM ATfOW    f '^1ft-709''4931L 


PACIFIC  CABLE  CO.,  IHC. 

7325 V2  RESEDA  SLVD.,DEPT  1845 
RESEDA.  CA  91335 


vrSA 


CIRCLE  178  ON  REA&Eff  SERVICE  CARD 


MorseMan  Plus 


THB»EST:ilMST«Sd1^! 

ilySd  IFamaworth  method^  improved  4c>d#  ^ 

;|tjh  el])q|)anded  i^  t>asa^trid  r^^  mart 

Mofseifs/i  JPIits  ^11  tak^  the  rievsi^bib^ 

i|(|i|ii1td  feve^  B  S^ift  )n  record  dmet  ft  is  an  ideal 
jjtiiijl^  :te^^^^  Mor^Mars  Pfus  is 

Iqr^j^llpjrillll^  who  ^ani:  to'bpi^i^ici^  ^'  no 

;jili|fd  fo  wrestle  with:  code  tapes  or  on  the  eat^t^t- 
|c^:  when  you  bsn  ijse  lainy  and  all  of  ihii  ikfciaNieW 
^||ie|i{|j!^|  on  M^onseMan  Wi'st  -k  t  Urai  inandom 
■ctiiarsgi^ii;- g^nefator,    random-^  vHiOlfdi^;||gjjs(j^ji%^ 

tfuiei  mndbni  FCC/VEC  typ€J  to&ts  that  kaap  Irack  of 
your  filNayrdsis 'tts  >i^^r  as  a  ^^r^^  reaJbtk:  on- 
th^air  QSO  simulator  that  sounds  j list )!!(«[  llniSiti^ 
IMn0  Plus  many,  mariy  mora  options^ i  Ii4ftww 
:«^  PJiSM  ^  CPU  INDEPENDEifr 

tlMI NO  ;iso  th^ ; you  don t  liave  to  worry  iibout 
s^ifig  it  foij  jfcur  cooipL^       '^r 


Unlikeolher  C\V  fa-a^^  MorseMan  Plus  wa;& 
Stebigned  by  a  CW  expert  (NE4.L]!  Who  Nri6Ws;;what 
Ft  takes  to  get  to  that  high  \^\MI  of  proficiency.  Other 
tralnera  doht  even  pomie  close!  {Hundreds  bf 
^satisfied  user*  can*t  be  wrong!)  You  cant  g^  Jfcirii 
UoiMnvPlus  for  $2^.^^  (ptus  |2^^6d  s/h)^^!^^ 
th«  ri«bdfcm|i|cM^  FREEt:  ... 

IfyoiJwantiibiiiN^^  or 

just  BTffo^'-C^'pnM  mjp€  yoii! 

Give  us  a  ca^f al^  1l  -Up6-SKi^5-^'lr23i^' a  order  yours 
today,  or  ordef  Ifrom  our  iBBS  at  (2Qk5)757'r1348 
(300-19200  baud  ^  24  hour^.Visas/IApa^  :: 


Renaissance  Development 
Box  640  -  Killen  -  AL  -  35645 
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Are  You  Serious 

About  HF  mobile  operation? 
THE 

TEXAS 
BUGCATCHER 

HF  Mobile  Antenna  System 


•  Hi  Q  air-wound  colls 

•  Minimum  SWR— excellent  per- 
formance on  a\l  HF  bands 

•  Easy  assembly  to  meet  almost  any 
configuration 

•  Fits  standard  3/8-24  SAE  mounts 

•  Various  length  base  masts  & 
whips  available 

Henry  Allen  WB5TYD 
214-388-4724  8  am-4  pm  weekdays 
21 4'527-41 63  evenings  &  weekends 


Systenris 
PO  Box  425 
Caddo  Mills,  TX  75005 


Call  US  for  great  prices 

on  COMET  duaf  band 
and  tri-band  antennas. 
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SMALLEST  Full 
Duplex  Interconnect 
Available 

Only  5.75  W  x  1.5  H  x  7.75  D 


The  FDI-2200  is  a  microprocessor 
controlled  basic  interconnect,  designed  for 
applications  which  do  not  require  multiple 
ANIs  or  air-time  billing  features.  The 
FDI-2200  can  operate  either  full  or  half 
duplex.  Our  Quick  Start  Set-up  procedure 
gets  the  FDI-2200  up  and  running,  without 
complicated  programming. 


FEATURES: 

•  User  Programmable  CW-ID 
9  Hook-Flash  ^^ 

•  Tum-A-Roimd  Beeps 

•  One  to  Eight  Digit  Codes 

•  Auxiliary  Relay 

•  Toll  Restrict 

•  Toll  Restrict  Defeat  Code 

•  Tone  or  Pulse  Dialing  ^ 

•  Call  Limit  Timer 

•  Mobile  Activity  Timer 

•  Ring-Out  (Reverse  Patch) 


INTERCONNECT 
SPECIALISTS  INC. 


Phone  [407)  332-0533  •  Toll  Free  800-633-3750 

1215  N.  CR  427  •  Suite  105  •  Longwood,  Florida  32750 

FAX  NO.  (407)  332^4912 
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Homing  in 


Number  26  on  your  Feedback  card 


Joe  Moeih  P.E..  K0OV 
PO  80X2508 
Fullerton  CA  92633 

Hunting  For  PELTS 

Transmitter  hunting  enthusiasts 
agree  that  Radio  Direction  Ftrrding  is 
unsurpassed  as  an  exciting  sport.  But 
just  like  other  aspects  of  ham  radio, 
it  also  has  the  potential  tor  public  ser- 
vice. Last  time,  I  told  how  hams  in  Utah 
and  elsewhere  use  their  RDFing  skills 
to  help  agencies  such  as  the  Civil  Air 
Patrol  find  downed  aircraft  in  wilder* 
ness  areas. 

A  well-tuned  system  fs  now  in  place 
for  delecting  and  tracking  the  signals 
ffom  Emergency  Locator  Transmitters 
{ELTs).  When  a  plane  makes  a  hard 
Impact,  its  ELT  activate s^  putting  out 
100  milliwatts  on  121.6  and  243  MHz 
(see  the  photo).  Emergency  Position 
Indicating  Radio  Beacons  (EPIRBs) 
are  similar  units  for  boaters  In  distress. 

Passing  aircraft,  mountain  top  re- 
ceivers, and  orbiting  satellites  provide 
first  detection  of  ELT  and  EPlRB  sig- 
nals. Then  they  are  tracked  by  Search 
and  Rescue  (SAR)  volunteers  and  pro- 
fessionals using  airborne,  marine, 
vehicle-mounted,  and  hand-carried 
RDF  sets. 

The  Nationa;!  Park  Service  reports 
that  there  were  2900  SAR  incidents  in 
-^988.  Only  a  small  fractfon  were  for 
downed  aircraft.  Most  involved  iost  or 
Injured  individuals.  Certainly  the 
search  tor  an  overdue  backpacker  or 
avalanche  victim  would  be  enhanced  if 
he  or  she  were  carrying  some  sort  of 
beacon  transmitter. 

Misuse  af  ELTs 

A  growing  number  of  hikers  and 
campers  are  carrying  ELT-type  bea- 
cons with  them  when  they  go  into  the 
wilderness.  Skiers  and  climbers  have 
gotten  interested  in  them,  too,  They 
figure  that  if  they  get  into  trouble,  they 
will  be  able  to  take  advantage  of  the 
massive  SAR  RDF  system  already  in 
place. 

That^s  bad  news,  because  today's 
ELT  detection  and  tracking  system 
was  never  intended  to  serve  the  needs 
of  the  8  million  people  who  take  to  the 
outdoors  each  year.  The  present  ELT 
system  is  simply  not  capable  of  hand- 
ling the  SAR  needs  of  both  pilots  and 
hikers.  Using  an  ELT  for  anything  ex- 
cept aircraft  and  boating  emergencies 
is  illegal  and  those  who  do  risk  a 
$10,000  fine. 

Already^  the  false  alarm  problem 
with  aircraft  ELTs  is  acute.  Inadvertent- 
ly activated  ELTs  sometimes  cover  up 
the  signals  from  actual  crashes.  One 
source  estimates  that  two  million  dot- 
lars  is  spent  every  year  just  to  track 
down  and  shut  off  the  ELTs  turned  on 
by  bumpy  landings  and  operator  error. 
Increasing  ELT  usership  will  orrly  wors- 
en the  problem. 

One  ham  thinks  he  has  a  better  idea. 
Communications  engineer  Kenneth 
Seymour  KA70SM  of  Beaverton,  Ore- 
gon, envisions  a  separate  low-cost 
beacon  service  for  users  of  the 
wilderness.  He  began  discussing  his 
ideas  with  FCC  engineers  last  year. 
They  were  enthusiastic  because  of  the 
growing  problem  of  unauthorized  use 


Radio  Direction  Finding 


of  aircraft  ELTs.  The  FCC  urged  Ken  to 
submit  a  Request  for  Rulemaking 
(RM),  which  he  did. 

KA70Sft/i^s  proposed  system  was 
very  simple.  The  technology  would  be 
similar  to  that  presently  in  use  for  ani- 
mal tracking  and  research.  Only  one  or 
two  frequencies  would  be  needed. 
Transmitters  would  be  low  powered 
and  pulsed  at  a  low  rate  to  conserve 
battery  life  and  to  allow  multiple  trans- 
mitters to  be  tracked  simultaneously, 
Range  would  typically  be  one  mile. 

In  addition  to  wilderness  use,  the 
proposal  suggested  the  new  service 
could  help  parents  find  lost  children  in 
shopping  malls  and  enable  police  to 
recover  stolen  property.  Rugged ized 
transmitters  could  cost  less  than  fifty 
dollars.  Hand-held  RDF  sets,  including 
receiver  and  antenna,  would  sell  for 
about  $150  when  mass  produced. 
Voice  modes  were  not  included  in 
Ken's  service,  to  prevent  its  use  for 
bugging. 

Discussions  with  FCC  engineers 
pointed  to  the  70  MHz  region  as  an 
optimum  RDF  frequency  range,  so 
KA70SM  suggested  that  the  new  bea- 
cons be  put  on  the  model  radio  control 
(R/C)  frequencies  there. 

The  FCC  promptly  assigned  num- 
ber RM-6681  to  Ken's  proposal.  The 
Academy  of  Wodel  Aeronautics  imme- 
diately objected  because  members  did 
not  want  their  R/C  frequencies  used. 
But  very  few  others  commented  at  that 
time.  Last  December,  the  FCC  pressed 
ahead  and  issued  Notice  of  Proposed 
Rule  Making  (NPRM)  PR  Docket  89- 
599  to  create  the  Personal  Emergency 
Locator  Transmitter  Sen/ice  (PELTS). 

The  FCC  Wants  More 

Of  course,  the  FCC  had  its  own  idea 
about  what  PELTS  should  be  like. 
Rather  than  embracing  KA70SM's 
simple  system,  the  FCC  wanted  two- 
way  voice  communications  in  addition 
to  RDF,  saying  it  was  important  to  reas- 
sure victims  and  assess  injuries.  High 
power  base  stations  would  be  put  up 
by  state/local  governments,  rescue 
groups,  and  ski  lift  operators  to  talk  to 
the  portables.  Individuals  could  own 
portables,  but  not  base  stations. 

The  FCC  proposed  10  frequencies. 
Only  one  would  be  for  emergency  and 
homing  use.  The  remainder  would  be 
for  base-to-portable  and  portable-to- 
portable  voice  communications.  Bases 
would  be  individually  Elcensed,  while 
portables  would  operate  under  a  blan- 
ket base  station  license. 

The  requirement  for  10  channels, 
some  of  them  running  high  power, 
eliminated  the  possibility  of  using  the 
70  MHz  R/C  band.  The  FCC  proposed 
putting  PELTS  channels  at  about 
220.9  and  221 .9  MHz,  frequencies  that 
are  to  be  yanked  from  the  Amateur 
Radio  Service  by  Docket  87-14.  That 
docket  had  set  220-222  MHz  aside  for 
Amplitude  Compandored  Single  Side- 
band (ACSSB),  a  new  narrowband 
technology.  PELTS  would  use  ACSSB 
modulation,  with  the  channels  spaced 
only  5  kHz  apart. 

The  period  for  comments  and  reply 
comments  on  the  PELTS  NPRM  ended 
in  April.  Support  for  the  FCC's  pro- 
posal has  been  hard  to  find.  Many 


users  of  the  outdoors  want  no  part  of  it. 
They  prefer  to  keep  using  the  ELT  fre* 
quencies,  despite  the  FCC's  declara- 
tion that  this  "...  could  render  the  ex- 
isting aviation  and  maritime  distress 
and  safety  system  ineffective." 

KA70SM  isn't  happy  with  the  FCC's 
version  of  his  proposal.  He  says  it's  too 
complex  and  hard  to  implement.  The 
requirement  for  1 0-channel  ACSSB  ra- 
dios will  add  greatly  to  user  cost,  as  will 
the  need  to  establish  and  support  a 
network  of  base  stations. 

United  Parcel  Service  does  not  like 
the  PELTS  proposal,  etther.  According 
to  Ken.  UPS  wants  the  entire  220-222 
MHz  segment  for  its  exclusive  use, 

EtTu,  ARRL? 

The  ARRL  filed  against  PELTS,  too. 
The  primary  reason,  of  course,  is  that 
the  matter  of  220-222  MHz  realloca- 
tion  is  not  closed,  and  is  moving  into 
the  courts.  True  enough,  but  the  ARRL 
went  further,  claiming  that  rules  com- 
pliance would  probably  be  poor,  and 
that  PELTS  is  impractical  because 
most  receivers  and  scanners  presently 
do  not  cover  the  proposed  frequencies. 

Well,  that  makes  about  as  much 
sense  as  someone  saying  20  years  ago 


changes.  PELTS  could  become  sim- 
pler, as  Ken  hopes,  or  more  complex, 
perhaps  involving  satellite  technology. 

The  biggest  problem  facing  PELTS, 
or  any  other  new  service  idea,  is  find- 
ing a  place  in  the  crowded  spectrum  to 
put  it.  Here  are  my  thoughts:  Let's  get 
back  to  basics  and  make  PELTS 
an  emergency  beacon  system  for 
wilderness  RDF  and  rescue  only.  Peo* 
pie  who  want  voice  communications  in 
the  boonies  have  plenty  of  other  op- 
tions, Including  CB,  ham  radio,  49 
MHz,  and  itinerant  VHP  business 
channels.  Without  voice  provisions, 
the  potential  for  PELTS  rules  non-com- 
pliance is  greatly  decreased. 

Eliminating  the  voice  communica- 
tions aspect  of  PELTS  would  make  it 
simple  and  affordable  for  every  hiker. 
Only  one  low  power  frequency  wouid 
be  needed.  It  should  be  selected  for 
optimum  RDF  characteristics.  The 
PELTS  beacon  frequency  could  be 
shared  with  a  wideband  service^  such 
as  TV  broadcast, 

I  can  hear  you  say,  "Shanng  with  TV 
is  impossible'''  But,  it  is  being  done 
right  now.  Large  numbers  of  ffea-pow- 
er  wildlife  tracking  and  telemetry  trans- 
mitters are  beeping  away  as  you  read 


ELTs  are  designed  for  mounting  in  the  tail  of  a  plane,  like  this  one,  but  increasing 
numbers  of  hikers  and  campers  are  carrying  them.  (Photo  by  WB6UZZJ 


that  cellular  phones  would  never  be 
popular  because  nobody  had  receivers 
for  them.  Just  as  cellular  technology 
did  then,  PELTS  will  open  a  new  mar- 
ket, and  equipment  suppliers  will 
appear  quickly.  There  Is  no  need  to 
restrict  PELTS  to  popular  scanner 
frequencies, 

I  agree  that  220  MHz  is  not  the  right 
place  for  PELTS,  but  for  a  different  rea- 
son. On-foot  RDF  in  hills  and  moun- 
tains becomes  much  more  difficult  as 
frequency  increases.  Compared  to 
VHF,  reflections  are  far  more  pro- 
nounced at  UHF;  just  ask  anyone  who 
has  hunted  on  220  or  450  MHz.  Multi- 
path  slows  down  the  RDF  effort,  which 
is  certainly  undesirable  when  lives  are 
at  stake.  Multipath  is  severe  enough  on 
121 .5  MHz,  but  it  is  even  worse  at  220 
MHz. 

KA70SM's  proposal  would  have  put 
PELTS  at  70  MHz,  which  is  a  good 
compromise.  That  frequency  range  is 
low  enough  to  avoid  severe  multipath 
from  most  terrain  features.  Lower  fre- 
quencies would  not  be  practical,  be- 
cause efficient  transmitting  antennas 
would  get  quite  long,  and  sensitive 
RDF  antennas  would  become  too  large 
for  easy  on-foot  use. 

Round  Two 

What  will  happen  to  PELTS? 
KA70SM  thinks  that  the  FCC  will  re-is- 
sue  the  NPRM  with  significant 


this,  on  frequencies  ranging  from  27  to 
500  MHz.  Biomedical  telemetry  from 
hospital  patients  is  being  transmitted 
at  this  moment  from  174  to  216  MHz, 
which  comprise  TV  channels  7  through 
1 3,  Many  sound  systems  have  wireless 
mikes  there,  too. 

There  is  no  unwanted  QRM  from 
these  bio-emitters.  Transmitter  power 
is  so  low  that  no  herringbone  appears 
in  anyone's  picture.  Wildlife  RDF  is 
successful  because  there  is  little  televi- 
sion signal  energy  in  the  DP  sef  s  nar- 
row passband,  if  the  selected  frequen- 
cy is  kept  away  from  the  TV  video, 
audio,  and  color  subcarriers. 

How  about  a  tiny  piece  of  channel  5 
(76  to  82  MHz)?  Even  if  by  some  quirk 
there  were  a  bit  of  TVI,  it  would  only  be 
at  very  short  range,  and  would  draw 
attention  to  the  need  for  a  rescue. 

A  dedicated  rescue  beacon  system 
for  users  of  the  outdoors  is  sorely  need- 
ed. Docket  69-599  cited  the  request  of 
an  international  SAR  council  for  the 
FCC  to  deal  quickly  with  the  problem  of 
the  public's  demand  for  personal  locat- 
ing beacons.  The  longer  the  delay  in 
establishing  a  service  like  PELTS,  the 
more  people  will  use  aircraft  ELTs  in- 
appropriately. 

Both  ELT  and  PELTS  offer  opportu- 
nities for  hams  interested  tn  RDF  to  get 
involved  in  public  service,  "Homing 
In''  will  be  watching  for  new  develop- 
ments. Let  me  know  your  thoughts 
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Number  27  on  your  Feedback  card 


Marc  I.  Leavey,  M.D.,  WA3AJR 
6  Jenny  Lane 
BaitimoreMD  27208 

Remember  PICON? 

As  this  column  is  being  written,  in 
late  August,  the  newspaper,  TV,  and 
radio  are  fiEled  with  daily  reports  of 
the  unfolding  crisis  in  the  Middle 
East.  To  the  average  citizen,  these  me- 


Amateur  Radio  Teletype 

style  machine  in  the  dust.  Included 
with  the  machine  were  both  DOS  and 
Windows  3.0.  Weil,  kind  of. 

After  unpacking  and  setting  up  the 
machfne,  a  computer  magazine  ar- 
rived with  a  review  article  on  Windows, 
which  indicated  that  integral  with  the 
new  Windows  package  was  a  program 
called  Toolbox,  which  enabled  the  con- 
struction Qi  Windows  applications. 


you'll  pardon  the  expression,  a  RTTY 
loop  supply.  It  seems  that  some  of  you 
are  building  or  using  a  solid  state  inter- 
face which  is»  itself^  looplessl 

Well  ffet  no  longer.  See  the  figure 
for  the  solution. 

This  is  a  straightforward  supply, 
whfch  features  a  low  voltage,  current- 
limited  output  fully  capable  cf  powering 
an  old  Model  15  teleprinter,  tt  keeps 
the  voltage  low  enough  to  prevent  fry- 
ing those  silicon  chips  that  are  overtak- 
ing our  shacks. 

The  parts  for  this  little  darling  should 
be  easy  enough  to  obtain,  either  from 
the  electronics  emporium  in  your  local 


mall  (there  ;5  one  of  those  "RS"  [Radio 
Shack]  stores  near  you.  isn't  there?), 
or  from  any  of  a  number  of  mail  order 
firms.  If  you  reatly  want  to  build  some- 
thing, this  or  any  projectr  and  Still  can't 
find  a  source,  let  me  know,  and  well 
devote  some  space  to  it. 

Meanwhile,  I  look  forward  to  your 
comments,  suggestions,  questions, 
contributions,  and  critiques.  Send 
them  to  me  at  the  above  address^  or 
by  way  of  Email  on  CompuServe 
(ppn  75036,2501)  or  Delphi  (user- 
name  MARCWA3AJR),  Believe  me,  I 
look  forward  to  reading  every  one  of 
them! 
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dia  represent  the  only  source  of  infor- 
mat  ion  about  world  events.  But  for  the 
amateur,  a  far  more  lucid  view  is  afford- 
ed by  some  digging  around  the  air- 
waves. 

Whtle  many  amateurs  tune  in  to  the 
various  state- run  radio  broadcasting 
services  from  the  region,  to  get  an  "on 
site"  view,  those  of  us  who  are  digital- 
5 zed  (apologies  to  fellow  physicians  for 
that  one)  can  listen  in  as  well  to  the 
many  non-voice  services  carrying  in- 
formation. 

Along  with  providing  a  personal  win- 
dow into  the  action,  the  informed  ama- 
teu  r  can  often  ga  rner  som  e  p  u  b  I  ic  Ety  f  o  r 
the  hobby  by  letting  a  local  newspaper 
or  TV  station  know  about  his  or  her 
access  to  information.  Here  in  Baiti* 
more,  several  amateurs  have  been  fea- 
tured in  the  media  with  just  such  a 
premise. 

In  these  days  when  we  are  bemoan- 
ing the  apathy  and  attrition  afflicting 
amateur  radio,  anything  we  can  do  to 
raise  the  pubEic  consciousness  to- 
wards the  valuable  services  this  hobby 
of  ours  can  provide  can't  help  but  at- 
tract newcomers,  And,  for  those  of  you 
who  can't  remember,  or  never  learned, 
the  above  acronym,  that's  the  Public 
Interest,  Convenience,  Or  Necessity— 
the  premise  under  which  amateur  ra- 
dio operates! 

Ctouded  Windows 

I  recently  purchased  a  new  comput- 
er, one  which  leaves  my  old  Turbo-S8 


Loopt^ss?  Try  this  iow  voltage,  current-iimited  output  supply. 


One  such  application,  Daybook,  was 
also  included.  Well,  search  as  \  might.  I 
could  find  no  such  program  on  my 
disks. 

So.  being  the  good  soul,  I  called  the 
computer  manufacturer,  Gateway 
2000,  and  asked  about  the  missing 
program.  At  first  I  was  assured  that 
the  Windows  package  included  with 
the  computer  was  complete,  that  no 
programs  were  omitted.  When  I  pur- 
sued the  point,  f  finally  reached  a 
salesnian  who  confirmed  that  Toolbox 
was  not  included  with  the  Windows 
package  bundied  with  Gateway  2000 
computers. 

He  added  that  this  was  a  shock 
to  him,  as  he  apparently  had  the  Tool- 
box package  on  his  desktop  comput- 
er, and  was  under  the  impression  that 
the  Windows  he  sold  was  the  same  as 
the  Windows  he  used.  It's  not,  A  bit 
more  research  turned  up  the  informa- 
tion that  this  omission  may  not  be 
unique  to  Gateway  2000.  It  seems  that 
each  vendor  may  negotiate  the  con- 
tents of  the  Windows  package  bundled 
with  its  system.  I  have  no  information 
on  DOS,  but  this  may  also  be  more  fluid 
than  one  might  think.  So,  we  return  to 
the  venerable  principle,  caveat  emp- 
tor, let  the  buyer  beware.  Before  buy- 
ing a  computer  system  with  bundled 
Windows  or  DOS.  ask  just  what  that 
package  contains. 

Loop  de  loop 
I  received  an  inquiry  recently  at>out, 


HIGH  PERFORMANCE 
PRESELECTOR-PREAMP 


The  solution  to  most  interference,  tntermod,  and  desense 
problems  in  repeater  systems, 

•40  to  1000  Mhz  tuned  to  your  frequency 
•5  large  heircal  resonators 
•Very  high  rejection 
•  Low  noise — high  overload  resistance 
•8  db  gain — ultimate  rejection  )80  db 
^         •GaAsfet  option  (above  200  Mhz) 
'Cast  aluminum  enclosure 
'Ni  BNC^  and  S0239  connector  options 
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Typical  rejection: 

±600 Khz  @  146  Mhz:  2edb 

+  16  MhH  @  220  Mhz:  40db  (44db  GaAs)       ±20  Mhz  @  800  Mhz:  65db 

±    5  Mhz  @  450  Mhz;  50db  (60db  GaAs)       ±20  Mhz  @  950  Mhz:  70db 


AUTOMATIC  IDENTIFIERS 


NEW 

Model 
ID-2B 


■  Up  to  8  EPROM  programmed  messages 

■Adjustable  audio,  speed  K  interval  timer 

•"ID  over  voice  Inhibit" 

•Low  power  option 

•JWoduiar  design 

•Message  selection  via  binary  input^ 

TTL  levels 
•Size;  2,7x2.6x0.7^ 

The  ID-2B  provides  required  station  identification  without  troublesome 
dfode  programming.  The  "ID  over  voice  inhibit"  circuitry  allows  for  cour- 
teous operation  by  not  allowing  an  ID  until  the  next  squelch  closing. 


ID-2B  Wired/Tested  $99.95 


ID-2B-LP  Low  Power  $109.95 


GLB  EIKTRONKSJNC. 

1S1  Commerce  Pkwy.,  Buffalo,  NY  14224 

716-67S>6740     9  to  4 


CIRCLE  1 7  ON  READER  SERVICE  CARD 
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Number  2B  on  your  Feedback  card 


FECIAL  EVENTS 


Ham  Doings  Around  the  World 


Listings  are  free  of  charge  as  space  permits. 
Please  s&fid  us  your  Sp&cisif  Event  two 
months  in  advarjce  of  the  issue  you  want  it  to 
appear  in.  For  examph,  if  you  want  if  to  ap- 
pear in  itt^  January  issus.  we  sttould  receive 
a  by  October  31 .  Ptease  provide  a  dear,  con- 
cise summary  of  the  &ssentiAi  deiaifs  about 
your  Bpeciat  Event,  if  your  announcerrjent 
arrives  here  too  (ate  to  be  induded  tn  the 
magazine,  it  wilf  be  entered  in  the  /HAM- 
FESTS  SfG  on  our  B&S.  (603)  525^438. 
3.0J 


NOV  4 


KAUKAUhA.  Wl  The  Fox  Cittes  ARC  witi 
hold  their  Hamfest  ai  the  SlafliteOub  on  Rte. 
1 ,  Chec  k-  i  n  for  I  esling  at  fi :  1 5  AM  TesUng  at  9 
AM.  Table  reservation  address:  Don  Baker, 
821  W.  7th  St.,  Kauk&una  Wt  54130.  For  info 
call  (4U)  766-3886. 


NOV  10 


WEST  MONROE,  LA  The  Twm  City  Hams 
Haitifesi  will  be  held  ai  the  West  Wonro^  Con- 
vention Center  from  9  AM-3  PM.  Free  swap 
tables  and  Flea  Market .  Free  parkirtg  Handi- 
cap facilities-  VE  Exams  Talk-in  on  146.25/ 
.B5.  Contact  Benson  Scott  AE5V,  745  40 
Oaks  Farm  Road,  We$t  Monroe  LA  7i23i- 
9432  (313)323-3473, 

MILWAUKEE,  Wt  The  Milwaukee  Repeater 
Club  will  sp-onsor  the  6th  annual  6.91  Friendly 
Fest  at  Serb  Hall  from  &  AM-1  PM.  Sellers 
:siart  ai  7  AM .  Tickets $4. 4'  tables $5.  License 
Exams.  Talk-in  on  146  91  and  146.52  To 
save  Si  per  ticket  or  tabte  send  SASE  with 
paymeni:  to  Ttte  Miiwaukee  Ftepeater  Ctub, 
PO  Box  2123.  fyfiiwauke&  Wl  S320h  before 
Nov.  3rd 


NOV  11 


ALLAIRE,  NJ  The  Garden  Stale  ARC, 
Jersey  Shore  ARC,  Nepturte  ARC  and 

Ocean-Monn^outri  ARC  wlH  sponsor  a  Ham- 
fest  at  the  AEIaire  Expo  Center,  Allaire  Airport 
from  S  AM-3  PM  Vendors  ©  AM  TaaJgaling, 
VE  Exams,  Ham  Radio  ft  Computer  demos. 
Fly- in  ffequency;  123.0  unicorn,  Talk-in  on 
145.110  -600,  KCEQ/R  146520  simplex. 
Admission  $4  advance,  S5  al  the  door.  Chil- 
cfren  under  12  and  XYLfree  Tables  S20.  Tai^ 
gate  sa  Contact  Ai  Jackson  NK20.  PO  Bex 
&35.  Eatpntown  NJ  07724.  (20 1)  922-3121. 

MAS5ILL0N,  OH  The  Massilfon  ARC  will 
sponsor  "Auctionfesi  '90"  al  the  MassiKon  K 
Of  C  Hall  on  Cherry  Road  from  8  AM-5  PM. 
Sellers  set-up  at  7  AM.  Free  parking.  Advance 
admission  $3.50,  $4  at  I  he  door  Tables  $7 
perfl'  space.  Auciion  .starts  at  11  AM  Talk-jn 
on  WflfvtP,  147.78/.18.  Send  SASE  w»th  pay- 
mens  to;  1^4 ABC,  PO  Box  73.  M^ssiihn  OH 
44^48. 

NORTH  HAVEN,  CT     The  SCARA  indOOr 

Ham  Radio/Computer  Flea  Market  wilf  be 
heW  al  the  North  Haven  Park  and  Recreation 
Center  rrom  9  AM -3  PM.  TabJes  «15  ad- 
vance, $20  at  the  door  General  admission  $3 
per  person.  TaJk-in  146.01A61-  Reservations 
for  tables  must  be  received  with  check  by  Ho\ 
1  and  no  reservations  by  phone.  For  info/ 
reservations,  SASE  to:  SCAl^A  Fiea  Market, 
PO  Box  31,  North  t^aven  CT  06473  or  cali 
Brad  at  (203)  265-6478  between  7  Pt^^-S  PM. 


MOV  16 


VERONA,  NY  The  Madison-Oneida  ARC 
holds  VE  Ei^ams  I  he  Ihtrd  Friday  ot  every 
month  at  the  Madison-Oneida  BOGES  on 
Spring  Hd..  beginnir^g  at  7  PM.  W5YI-VEC 
affiliated.  Contact  Leonsed  Popyack  WF2V 
Phone  (315)  853-6974,  or  on  J  46.79,  145  37, 
WF2V  (@  WA2TVE,  Of  POPYACK@ 
TOPS20.  RADC.  AF.  Mil , 


NOV  17 


BILLERICA,  MA  The  Bull  HN  1200  Radio 
Club,  and  the  Wallham  ARA,  will  sponsor 
their  annual  Amateur  fladioClectronics  Auc- 
tion  at  the  Bull  HM  plant,  30O  Concord  Rd. 
Doors  open  at  10  AM.  Free  admission  and 
parking.  Talk  in  on  146.04^.64  and  147T2/.12 
repeaters.  For  Info  contact  Mike  Rioux  NWIJ, 
1$2Kiiiani  Hiii  Rd.,  Box  ford  MA  01  $21. 


NOV  17-Ifl 


FT  WAYNE,  IN  The  Allen  County  Amateur 
Radio  and  Technical  Society  wili  hold  their 

leth  annual  Ft.  Wayne  Hamtest  al  the  Allen 
County  War  Memoriai  Coliseum  Exposition 
Center  from  8  AM-5  PM  Sat.  and  B  AM-3  PM 
Suf^  Set-up  Fri.  5:30-9:30  PM.  Sat.  5^7  AM. 
VE  Exams.  Admisstor>  $5  advance,  $5,50  at 
the  door.  Reserved  tables  S30  premium,  Si  5 
regular,  power  $25  extra.  Tafk-in  on  146.88- 
and  443.80^  .  Send  SASE  to  ACAFtJS,  PO 
Box  10342,  Ft.  Wayne  IN  46851  for  tickets 
and  tables.  (2 1 9}  693-^3766  (even  i  ngs) 

TAIWPA,  FL  The  t5th  Annual  ARRL  Sun- 
Coast  Amateur  Radio/Computer  Convention, 
sponsored  by  the  Florida  Gulf  Coast  API 
Council,  will  be  held  al  the  Curtis  Hi^xon  Con- 
vention Center  on  Ashley  Street  Hotel  reser- 
vations may  be  made  at  the  Ramada  Airport 
Hotel  by  calling  i-800-223-2323be^orG  Nov. 
6lh.  [Mention  the  Sun  coast  Convention  for 
the  convention  rate.)  For  info  call  (8} 3^  854- 
1105  or  (813)  442^-3830. 


SPECIAL  EVENT  STATIOPaS 


0CT31^N0V1 


BnEVARD^  NC  The  Transylvania  County 
ARC  will  operate  K4AIF  to  celebrate  Hal- 
loween from  the  Devil's  Courthouse  in  Tran- 
sylvania County  from  2100Z  Oct.  31-O20OZ 
Nov.  1.  Frequencies:  SSB— 3  860.  14.295, 
50 . 1 50 ;  Si  rrtplex—  1 46 .  52  F  M .  Fo  r  cert  if  Icate » 
send  a  legal  size  or  9  x  12  SASE  to:  Dick 
Gustafsoh  i<4A(F,  302  Wiison  Dr.,  Brevard 
NC2d7l2 


NOV  8 


CLINTON,  NC  Sampson  County  ARS  will 
operate  AB4TT  From  1700Z-2400Z  in  con- 
junction with  the  Sampson  County  Expo  and 
Pork  Festival.  Operation  in  lower  portion  of 
General  bands  pliis  ten  meters-  26.100- 
28.500.  QSLvia:  SCARS,  PO  Box  64,  Ciinton 
NC  28328 


NOV  10 


VIC  AUSTRALIA  Australian  Ladies"  Ama- 
teur Radio  Assoc.  Contest  starts  at  00O1  UTC 

and  ends  at  2359  UTC.  Bands-  3.5,  7,  14,  21 , 
and  28  MHz  only.  Frequencies:  28.380- 
26  41D,  21.190''21.200/-3a0-21.4l0, 
14.250-14.280,  7.070-7.100,  3.560-3.590. 
Operation:  Phone  and  CW.  Each  station 
counted  twi'ce  on  each  band  for  credit;  once 
on  phone,  once  on  CW.  All  contacts  must  be 
in  accordance  with  license  regulations.  No 
net  or  list  operalion,  no  crossmode  Proce- 
dure:  Phone-call  "CO  ALARA  CONTEST," 
CW-YLs  call  "CQ  TEST  ALARA."  OMs  call 
"CQ  YL"'  Esschanges:  ALARA  member:  RS 
or  RST^  serial  No.  starting  at  001,  ALARA 
member,  name,  YL  non -member:  RS  or  RST. 
serial  No.  starting  at  001 ,  or  CM  name.  Scor- 
ing: Phone:  5  points^  ALAR  A  member  contact- 
ed, 4  points/ YL  non-member  contacted,  3 
points/OM  contacled.  CW:  contacts  where  at 
least  1  operator  is  Novice  class  count  double 
points.  SWL:  5  points/ALARA  member 
logged.  4  points/YL  n on- member  logged. 
Logs  musi  show  date/time  UTC,  band,  mode, 
caltsign  worked,  report  &  serial  No.  sent,  re- 
ports serial  No.  received,  name  of  operaior  ol 
station  worked,  and  poinis  claimed.  Also 
show  full  name,  callsign,  address  and  signa- 
ture of  operator.  No  carbon  copies.  No  logs 
wiJi  be  returned.  Australian  YL  Novices  en- 
teririg  tor  the  Mrs.  Florence  McKenzie  CW 
trophy  should  indicate  their  CW  score  sepa- 
rately. Logs  must  be  received  by  Contest 
Manager  Mrs.  Marifyn  Syme  VK3DMS.  PO 
Box  91,  tfympie.  3498,  Vic.  Australia,  before 
the  Dec.  31  st  deadline. 


NOV  10-11 


WASHiNGTOI^,  DC  HAMVETS  will  Oper- 
ate N3EKX  near  the  Vietnam  Veterans 
Memorial  to  commemorate  Veterans  Day. 
Operation  wtli  be  on  20,  40.  75  meters  in  the 
General  portion  of  the  bands.  For  picture 
QSL,  send  QSL  and  SASE  to  K91CF,  13300 
Wye  Oak  Dr. ,  Darnestown  MD  20878. 


DX 


Contmued  from  page  52 

always  seemed  that  the  AC  fine  voltage 
was  low,  However,  I  never  actually 
measured  it.  Also.  I  often  felt  that  I  was 
copymg  stations  longer  than  they 
heard  me.  I  have  no  doubt  that  a  small 
linear  would  have  helped.  Incidentally, 
with  the  usual  DXpedition  approach  of 
"you  are  59/'  it  is  easy  to  be  lulled  into 
believing  these  signal  strengths.  Often 
signals  did  not  move  the  S  meter— 
'You're  59— QSL?"  Often  the  signal 
was  S4  or  S5— '^You're  59— QSL?"  I 
worked  five  bands— 80  through  10  me- 
ters. I  stayed  away  from  the  WAHC 
bands  because  t  didn't  want  to  rock  the 
boat.  I  could  certainly  claim  80-10  me- 
ters as  exclusively  radio  amateur 
(more  of  less),  but  I  did  not  want  to 
cause  any  problems  with  possible 
QRM  on  other  bands— perhaps  not 
even  recognized.  Still,  I  had  the  usual 
requests:  "When  will  you  be  on  1 0, 18, 
24  MHz?'\  "Wilt  you  be  on  FM  Qn  29 
MHz?^',etc. 

One  of  the  thriils  of  getting  on  RTTY 
was  that,  as  far  as  I  have  been  able  to 
find  out,  the  Kingdom  of  Bhutan  has 
never  been  available  on  this  mode.  It 
was  strange,  but  this  mode  really  fasci- 
nated my  friends.  I  think  the  screen 
readout  had  something  to  do  with  it.  I 
demonstrated  keyboard  Morse,  auto- 
matic Morse  readout,  random  Morse 
generation,  and  so  on.  It  was  a  huge 
success.  The  fi  rst  ever  RTTY  Q SO  took 
place  between  Gin  JA1ACB,  and 
A51JS  on  the  second  day  of  operation. 
Again,  judging  by  the  pile  up,  it  was  a 
popular  mode  with  hams  in  general.  A 
beam  would  have  helped — the  pile-up 
QRM  was  tremendous.  I  would  be  in- 
clined to  use  FSK  in  any  future  opera- 
tion or  pick  up  some  receiver  selectivi- 
ty—the SSB  filter  is  much  too  wide 
when  using  AFSK. 

Finally,  back  in  the  relative  cold  of 
Thimphu,  I  was  soon  wrapped  up  once 
again  in  my  regulation  clothes  {two 
pairs  of  socks,  vest,  shirt,  pullover 
and  parka).  In  the  room  there  was  a 
small  blower  type  heater  of  about  1  kW 
rating,  with  the  lowish  voltage  I  reck- 
oned on  about  800  watts.  It  helped, 
but!!! 

I  met  Pradhan  A51PN  on  several 
occasions  and  we  got  on  very  wed. 
I  was  sorry  that  he  was  not  able  to 
operate  as  A51PN  immediately,  but 
there  were  a  couple  of  formalities 
to  complete.  In  any  case,  I  tett  an 
ICOM  740,  my  trusty  Butternut  HF6V, 
a  microphone,  an  AT200  antenna 
tuner,  and  some  coax  cable.  In  van- 
ous  discussions  I  had  mentioned 
that  I  would  like  to  meet  Yon  ten,  ex- 
AC5TY.  This  was  arranged  and,  de- 
spite being  a  very  busy  government 
official,  Yonten  gave  me  a  very  warm 
welcome.  We  had  a  courteous  meeting 
in  his  office  and  we  talked  about  old 
times,  his  travels  and  activities  as 
AC5TY, 

1  was  very  lucky  in  that  Sherab,  in  his 
capacity  as  Deputy  Chief  Engineer, 


showed  me  around  several  of  the 
Bhutan  Wireless  Stations.  There  is  an 
extensive  network  in  the  Kingdom.  A 
great  deal  of  the  traffic  is  CW  so  ail  of 
the  operators  (including  Sherab)  are 
very  proficient  in  Morse.  The  equip- 
ment was  usualEy  driven  by  batteries 
{with  charger)  and  operated  on  a  multi- 
channel SSB/CW  link.  All  circuits  were 
very  busy, 

I  also  attended  one  of  the  Morse 
classes,  training  new  operators.  After 
using  a  Bencher  paddle  for  so  many 
years,  my  brass  pounding  was  very 
rusty.  Still,  if  s  like  riding  a  bike  (so  they 
say) — once  learned,  never  forgotten. 
Within  a  few  minutes  I  could  feel  my 
confidence  returning.  My  fist  gradually 
improved  to  send  tolerable  Morse.  It 
was  all  good  fun. 

On  top  of  this  station  there  was  a 
triband  beam— I  was  tempted  to  ask  if  t 
could  borrow  it  for  a  week— but  it  was 
used  on  a  very  busy  Indian  circuit  run- 
ning just  below  the  CW  edge  of  20  me- 
ters. By  all  accounts,  the  circuit  was 
'"solid"  most  of  the  time.  It  used  an 
FT-101. 

Leaving  the  HF6V  vertical  meant 
that  I  could  use  the  rig  more  or  less 
until  I  was  due  to  leave.  There  would 
be  no  need  to  QRT  the  evening  be- 
fore, but  Murphy  had  one  final  say. 
The  propagation  was  so  terrible  that 
my  planned  final  multi-hour  mara- 
thon came  to  nothing.  At  about  2300 
local  time  I  finished  packing  and  my 
operation  as  A51JS  was  over. 

Early  Wednesday  morning  we  left 
the  Molithang  Hotel  and  Thimphu  for 
Paro  Airport,  I  felt  really  sad.  The  Druk 
Airline  plane  left  on  schedule  and  so  it 
was  good-bye  to  Bhutan  after  my  three- 
week  stay.  Once  again  we  were  not 
allowed  off  the  plane  in  Dhaka  and  by 
lunch  lime  I  was  back  in  Bangkok  for 
another  two-day  transit  stay. 

During  this  stay  in  Bangkok  I  ar- 
ranged to  get  all  my  excess  baggage 
through  as  unaccompanied  baggage, 
a  much  cheaper  sotution.  In  Bangkok  I 
had  a  very  strange  feeling  that  it  had  all 
been  a  dream.  Had  anyone  reaHy 
worked  ASUS?  Had  I  really  been  in 
Bhutan? 

Back  at  home  on  Saturday  afternoon 
my  mind  was  set  at  rest  The  inevitabte 
pile  of  mail  awaited  my  arrival,  and  a 
great  deal  of  it  was  for  A51JS. 

\  would  tike  to  thank  many  people, 
but  if  I  thank  Sherab  Dorji  maybe 
that  will  be  enough.  Without  his  con- 
tinued efforts  on  my  behalf  (and,  for 
that  matter,  on  behaff  of  amateur 
radio  in  the  Kingdom  of  Bhutan)  ASUS 
would  never  have  become  reality. 
To  the  members  of  the  H.I.DX.A. 
Club,  to  all  my  fellow  DXers  who 
helped,  and  to  the  RSGB  and  the 
ARRL— sincere  thanks.  All  acknowl* 
edgments  of  assistance  appear  on  the 
ASUS  QSL  card. 

Tashi  Daiek  (may  your  journey  be  a 
safe  one).  73,  Jim  VK9NS. 
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New  AOR 
Scanner 


1000  Channels. 
8-600MHZ, 
805-1300 
MHz 


AR1000 

TuLai  Pj  ice.  Fiiiiylil:  pM;04id 
i^pinBB  Shipping  Opuotul  \ 

'499 


iei-<:ji^|ALfHFTV 

•AM.  FM  and  wide 
band  FM  tLining  modflfi 

•10  Scan  Banks.  10  Search  Banks 

•SeEecrtable  Primiiy  Channel- 
•Seiedtable  Seaich  IncremenUi, 

•PeraianefJt  memory  baclcup 
"  2b  Day  SaitslacDon  GuaiaAtes' 
Full  lelund  if  nm  Satisfiod 

•  No  Pr^uencira:  cut  out 
•All  rwjmial  accessories  ill, 

•  Size  6  7/B*H  x  1  3/4'D  x  2  1/2  W 


COMMUNtCAU  O  PJS 

107ai  E.  lOeOi  St.  Indpls.,  Of  4ea&6 
Tol]  Free  800-445-771? 

FAX  1317)84^8794 


CA  T- 1 00  AUTOMA  TIC  CONTROL  OPERA  TOR 

*  Digital  Voice  Clock 

•  120  Channel  Scheduler 
^  Five  User  Functions 

•  Control  Authorization 

*  R5-232  Computer  Interface 

Breathe  new  life  into  your  "old"  repeater  controUer.  Add  the  CAT-100 
to  your  existing  system^  and  realize  the  features  of  controllers  costing 
thousands  more.  ^ ^  ^^  ^^^  ^^^  ^^.^^  ^^ 

COMPUTER  AUTOMATION  TECHNOLOGY  INC .    ?;,^Z%ifi^t^ 


I 


CIRCLE  40  ON  READER  SERVICE  CARD 


$38/1000 


plus  $2.00  shipping 


Thought  vt>u  couldn't  afford  realiy  good  QSU?  ThssQ  cards 
win  change  your  mifidl  High  Qualrtv  RAISED  Pfil(yTED  QSL 
CARPS  can  be  m  your  hands  for  only  4c  EACH!  Beautitu) 
Giossy  Ink  on  Ivory,  Blua,  Gray  or  Vellow  67 lb,  Ue«um  Bristol 
We  prim  in  blue  ink  m  ^e  format  shown,  (f  you  don't  want  the 
state  outline,  we  can  remove  it.  md  enlarge  the  calisign  to 
balance  out  the  card  NO  E?CTRA  CHARGE  for  Ami .  QCWA. 
AMSAT  logos  Of  additional  wording  if  we  have  Ihe  room 
Order  wrih  con^dence,  these  cards  are  the  best  value  in  Ham 
Hadin  today!  Your  satisfaction  ?$  guararrteedf  Questions  aboiH 
our  oth&r  cards  or  to  discuss  a  custom  QSL  are  handled  on 
our  fiag-Chew  line  t31fi)  U3-72S\  MasterCard  or  VISA  orders 

only  call  TOU  FREE  1  -800-256-2 1  04 


NEW  YOPK 


KI20FX 


i ^ 


Q^»pw 


Network  QSL  Cards 

RO,  Box  13200,  Alexandria.  LA  71315 
FAX:  (318J  445-9940 


I 


CIRCLE  a&5  ON  READER  S£RVIC€  CJUtO 


CFRCLE  44  Qfl  READER  SERVtCi  CARD 


EVERY  ISSUE 
of  73 

on  microflche! 

The  entire  run  of  73  from  October,  1 960 
through  last  year  is  avatlable. 

You  can  have  access  to  the  treasures  of 
T3  without  several  hundred  pounds  of 
bulky  back  issues.  Our  24x  f iche  tiave  98 
pages  each  and  will  fit  in  a  card  file  on 
your  desk. 

We  offer  a  battery  operated  hand  held 
viewer  for  $75,  and  a  desk  model  for 
$220.  UbrarJes  have  these  readers. 

The  collection  of  over  600  microfiche^  is 
available  as  an  entire  set.  (no  partial  sets) 
for  S250  plus  S5  for  shipping  tUSAS, 
Annual  updates  available  for  $1 0. 

Your  full  satisfaction  is  guaranteed  or 
your  money  back.  Visa/MC  accepted. 

BUCKMASTER 

PUBLISHING 

"Whitehall" 

Route  3,  Route  56 

Mineral,  Virginia  231 1 7 

703-894-5777 
800-282-5628 


Improve  Your  World  Image 


PC  HF  FACSIMILE  4.0  $99 


A  complete  facsliuiJif  reception  s-^^^tem 
for  the  IBM  PC  or  CompHtible.  Receives 
up  to  16  intensity  levels* 


Includes: 

Deniodutatw 
Soflware 

Frequency  List 
Features: 


80  Fb^  Manual 
TulorwJ  Cassette 
Intcrpretailjun  Guiile 


Frint  on  Epson^  or  HP  Laser  Jel 
Disk  Save,  Zooming,  Image  processtng 

Unatfended  Lma^  Capture  and  much  more 


PC  GOES/WEFAX  $250 


De5iigned  to  receive  imAe^.^  directly  from 
U.S.  and  Soviet  meteoroTugicnl  satellites, 
lueiudes  aU  of  the  ubove  feature  plus 
u  Complete  ortvitut  truekiiit;  ,syteni  jmd 
resolution  of  up  to  256  gru>^  levels^ 


Software  Systems  Consulting 

150  Avenida  Cabrillo/'C,  San  Clemente,  CA  92672 


CIRCLE  250  ON  READER  SERVICE  CARD 


Radio  Direction  Finder 


The    SuperDF 

The  roeai  RDTf  li>eKpenstve  kits  and  assembled 
tf^its  for  use  Ort-Foot,  MODt  it,  or  Base  1 00  lo 
SSO  MHz  witit  2  antennas  Find  ttudc 

transmitters,  stoleri  radios.  Interference 
sources         Non-amDiguous  No    overload 

Use  with  UlflOOlFlEO  KT,  5i:ANN|R,  of 
TRA^tSGEIVER  No  attenuat&r  or  '5"  meter 

needed  OF  signals  tjelow  the  naise  OF 
short  svgnals  Mult  I  path  errors  cancel  wt\\\% 
m&bne-in-motion  Used  by  FCC,  State  Dept, 
US  Army,  State  of  Caltf..  Los  Angeles  County 
Easy  maintenance  Corrrplete  Documentation 
For  detal  Is  send  long  5A5E  to 
BMG  Engineering,  Dept  7.  9935  Sanbaidi. 
Temple  City,  Calif..  91780,  USA 


CmCLE  365  ON  READER  SERVICE  CARO 
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Number  29  on  your  Feedback  card 


ARTER  'N'  BUY 


Turn  youf  Old  ham  and  computer  gear  into  cash  now.  Sure,  you  can  wait  for  a 
h  amf  est  to  t  ry  a  nd  du  mp  it,  ti  ut  you  k  now  you  11  ge  t  a  far  more  realistic  p  rice  if  yo  u  have 
it  OkJt  whoro  1 00,000  active  ham  potential  buyers  oan  see  It  than  the  few  hundred  local 
hams  who  coma  by  a  fFea  market  table.  Check  your  attic,  garage,  cellar  and  closet 
shelves  and  get  cash  for  your  ham  and  computer  gear  before  it's  too  old  to  sell.  You 
know  you're  not  going  to  use  it  again ^  so  why  leave  it  for  your  widow  to  thfowout?  That 
stuff  isn't  gelling  any  younger5 

The  73Fi&a  M&rket.  Barter  "n'  Buy,  costs  you  peanuts  (almost)— comes  to  35c  a 
word  for  individuai  [noncommercial)  ads  and  $1 .00  a  word  for  commercial  ads.  Don't 
plan  on  telling  a  lor>g  story.  Us©  abbreviations,  cram  it  in.  But  be  honest.  There  are 
plenty  of  hams  who  love  to  fix  things,  so  if  it  doesn't  work,  say  so. 

Make  your  list,  count  the  words,  irTcluding  your  call,  address  and  phone  number. 
Include  a  check  or  your  credit  card  number  and  expiration.  If  you're  placing  a 
commercial  ad,  Include  an  additional  phone  number,  separate  from  your  ad. 

This  is  a  monthly  maga2ine,  not  a  daily  newspaper,  so  figure  a  couple  months 
before  the  action  starts;  then  be  prepared.  If  you  get  too  many  calls,  you  priced  it  low: 
Ifyoudon'tget  many  calls,  too  high. 

So  get  busy.  Blow  the  dusi  off ,  check  everything  out,  make  sure  it  still  works  right 
and  maybe  you  can  help  make  a  ham  newcomer  or  retired  old  timer  happy  with  that 
rig  you're  not  using  now.  Or  you  might  get  busy  on  your  computer  and  put  together  a 
list  of  small  gear^parts  to  send  to  those  interested? 

Send  your  ads  and  payment  to  the  Barter  'n'  Buy,  Donna  DiRusso,  Forest  Road, 
Hancock  NH  D3449  and  get  set  for  the  phone  cetis^ 


HAM  RADIO  KITS  &  ASSEMBLIES  for  vari- 
ous OST  ^  Z:?  construction  articles.  We  also 
offer  books  and  electronic  components.  For 
catalog,  send  legal  size  &A&E  w/45C  postage 
Of  $  1 .00  to  A  &  A  Eng  Inee  rl  ng  ^  252 1 W,  La  Pal- 
ma  m,  Anaheim  CA  92801 .  6NB259 

OSLs  TO  ORDER.  Variety  of  styles,  colors, 
card  stock.  W4BPD  QSLs,  PO  Drawer  DX, 
Cordova  SG  £9039.  BNB260 

THE  DJf'EflS  Jlf4GAZ/NE  Up^to^date,  infor- 
mative^  interesting,  Compiled  and  edited  by 
Qus  Browning  W4BPD,  DXCC  Honor  Rof! 
Certificate  2-4.  Send  for  free  sample  and 
subscription  information  today.  PO  Drawer 
DX.  Cordova  SC  29039.  BNB261 

AZDEI4  SEBVCE  by  former  factory  techni- 
cian. Fast  turnaround.  PGS-300  Mi  Cads 
^36. 95,  Southern  Technologies  Amateur  Ra- 
dio. Inc.,  10715  SW  1&0  St.  B,  Miami  FL 
33157.  (305)  238-3327,  BNB262 

AMP  SUPPLY  LK5002C  used  little  Frequen- 
cy counier  mini,  $150.00    Collins  32-S3C, 

$650.  Howard  (717)  45&-6243  after  5  PM 
EDT.  8NS263 

05L  CARDS-  Look  good  with  top  quality 
printing.  Ctioose  standard  designs  or  ful^ly 
customised  cards.  Better  cards  mean  more 
fieturns  to  you.  Free  brochure,  samples. 
Stamps  appreciated.  Chester  QSLs,  Dept  A, 
310  Commercial,  Emporia  KS  66^01 ,  or  FAX 
request  to  (31 6}  342-4705.  BN  B434 

SUPERFAST  MORSE  CODE  SUPEREASY. 
Subliminal  cassette.  $10.  LEARN  MORSE 
CODE  IN  1  HOUR.  Amazing  new  supereasy 
technique.  $10.  Both  $17.  Moneyback  guar- 
antee. Free  catatog;  SASE.  Bahr,  Dept  73-5, 
1 196  C  itrus ,  Pa  I  mbay  FL  32905.        BN  B53 1 

SB-22D/2Z1  OWNERS:  20  detaifed  mods 
which  include  160-6  rneter  operation,  QSK, 
+  enhanced  p.s.  50%  rebate  for  new  mods 
submitted!  9  pages  of  3-5002  tech  i^nfo.  $11 
postpaid.— Cnfo.  SASE,  BOB  KOZLAREK 
WA2SQQ.  69  Memorial  Place.  Elmwood  Park 
NJ  07407.  BNB5B1 

ROSS'  $$$S  USED  November  (Ot4LY) 
SPECIALS;  KENWOOD  TS-t20S  $439.90. 
TS-130S  $539.90.  TV-602  $229.90,  TH  25AT 
$229.90,  TH-45AT  $219.90.  SM-220/W,BS3 
$459,90,  TR-2500  (AS  IS)  Si 09  90;  ICOM 
{C-781  $4,559.90.  IC  761  $1,699.90,  IC-730 
$539.90,  PS-15  $122,90,  AT-100  $249.90: 
YAESU  FT-727R  S279.90,  FT-225RD 
$569.90,  PA-3  $25,90;  COLLINS  30L-t 


(ROUND)  $999.90.  7SA-4/W.FF455J- 
0B,F45SJ  31  (LIKE  NEW  WITH  ORIGINAL 
BOX)  $999.90.  LOOKING  FOR  SOMETHING 
NOT  LISTED??  CALL  OR  SEND  S.A.S,E„ 
HAVE  OVER  190  USED  ITEMS  in  stock 
MENTION  AO.  PRICES  CASH.  FOB  PRE- 
STON. HOURS  TUESDAY-FRIDAY  9:0<J  TO 
6:00,  9:00-2:00  P.M.  MONDAYS.  CLOSED 
SATURDAY  &  SUNDAY.  ROSS  O^STRIBUT- 
ING  COMPANY,  7B  SOUTH  STATE,  PRE- 
STON ID  33263.  (209)  852-0&30.      SNBSM 

WRITTEN  EXAMS  SUPEREASY.  Memory 
aids  from  psychologtst/engineer  cut  study- 
time  50%,  Novice,  Tech,  Gen:  S7  each.  Ad- 
vanced, Extra:  $12  each,  ^oney back  guaran- 
tee Bahr,  Dept  73-5  1 1 9&  Citrus.  P  aim  bay  F  L 
32905.  BN6691 

ROSS"  S$|S  NEW  November  (ONLY) 
SPECIALS:  J.SC.  RG'213  500FT.  $150.00; 
KENWOOD  TM-631A  $629  90,  TS-711A 
$889.90,  TM-241A  $394.90,  TS-790A 
$1659.90,  TS-811A  $1039.90,  TS-44QS 
$  1 049  90 ,  TS-440S/W AT  S 1 209  90 ,  TM-73 1 A 
$625.90,  TM  411A  $339.99,  TM-701A 
$464.90;  ICOM  IC-765  S2439.90(open  box), 
IC-7&1  $5119.90,  IC-24AT  $534.90,  IC735 
$934,90,  IC-2SA  $2ft9,90,  IC-490A  $509,90, 
IC  701  $569.90;  YAESU  FT'747GX  $709,90. 
FT-757GXII  $1019.90<  FT703RTT  S264.90, 
FT-709R  $289.99,  FT-33fl  $259.90,  FT'470 
$394.90,  FT-411E  $329.90,  TEN  TEC  S62 
$1819,90,  961  $224,90,  222  £29,90,  425 
$2,699,90,  ALL  LXO,  (LIMITED  TIME  OF- 
FER)  LOOKING  FOR  SOMETHING  NOT 
LISTED??  CALL  OR  WHITE.  Over9004  ham- 
related  items  in  stock  for  immediate  ship- 
ment. Mention  ad.  Prices  cash,  F.O.B.  PRE- 
STON HOURS  TUESDAY-FRIDAY  9:00  TO 
6;D0,  9:00-200  P.M.  MONDAYS.  CLOSED 
SATURDAY  fi  SUNDAY.  ROSS  DISTR[8UT- 
ING  COMPANY.  76  SOUTH  STATE,  PRE- 
STO  N  \D  83263 ,  (208)  852^0830 .       BN  B709 

HAM  RADIO  REPAIR  all  mak^g,  models.  Eyi- 
perienced,  reliable  sen/jce.  Robert  Hall  E\&o 
tronics.  Box  260363,  San  Francisco  CA 
94128-0363.  (408)  729-8200.  BNB751 

WANTED:  Ham  equipment  and  other  proper- 
ty, The  Radio  Club  of  Junior  High  School  22 
NYC,  Inc.,  is  a  nonprofit  organization,  grar^t- 
ed  501  (CK3^)  status  by  the  IRS,  Incorporated 
with  the  goal  of  using  th€  iheme  of  ham  ractio 
to  further  and  enhance  the  educetton  of 
young  people  nationwiide.  Your  property  do- 
nation or  financial  support  would  be  greatly 
appreciated  and  aoknowtedgsd  with  a  receipt 
for  your  tax  deductible  contribution.  Meet 
WB2JKJ  af^d  the  "22  Crew"  on  the  CLASSr 


ROOM  NET,  daily,  1100-1230  UTC.  7  233 
MHz  then  from  1230  to  1900  on  21 .395,  We 
look  forward  to  meeting  RADIO  CLUB  OF 
AMERICA  members  and  friends  at  the  NY 
Athletic  Club  daring  the  BCA  banquet  on 
November  16.  Write  us  at:  RC  of  JHS  22,  PO 
Box  1052,  New  York  NY  10002.  Round  the 
clock  Hotlines:  VOICE  (516)  a74-^72,  FAK 
(5 1 6)  674-9600 .  B  N  8762 

'^HAfVILQa"  COMPUTER  PROGRAM  Full 
features,  18  modules.  Auto-logs,  7'band 
WAS/OXCC.  Apple,  IBM,  CP/M.  KAYPHO, 
TANDY,  CRa  $24.95. 73-KA1 AWH,  PB  2015, 
Peabody  MA  01960.  BNB775 

LAMBDA  AMATEUn  RADIO  CLUS  Intema- 
tionaj  amateur  radio  club  for  gay  and  lesbian 
hams.  On-airskeds,  tnonthly  newsletter,  and 
annual  gathering  a1  Dayton.  [215)  978- 
LARC,  PO  Box  24810.  Philadelphia  PA 
19130.  BNB812 

HAM  RADIO  REPAIR  CENTER,  quaElty  work- 
manship. Solid  slate  or  tube,  all  makes  and 
models.  Also  repair  HF  amplifiers.  A-Z  Elec- 
tronic Repair^  363S  EasL  Indian  School  Rd., 
PhoenwAZ  85010-  {602}  966-3024.  BN8&74 

INEXPINSIVE  HAM  RADIO  EQUIPMENT. 
Send  postage  stamp  for  Eist.  Jim  Brady— 
WA4DS0,  3037  Audrey  Dr.,  Gastonia  NC 
2B054.  BNB890 

WANTED:  BUY  &  SELL  All  types  of  Electron 
Tubes.  Call  toll  tree  1  (800)  421-G397  or  1 
(612)  429"'9397.  C  &  N  Electfonics,  Harold 
Bramstedt.  6104  Egg  L^ke  Road,  Hugo  MN 
5503B.  BNB9O0 

ELECTRO  N  TU  BES :  Al  ( types  &  sizes .  Trans- 
mitting,  receiving,  microwave. ,  .Large  in- 
ventory =  same  day  shipping.  Ask  about  our 
3-500Z  special.  Daily  Electronics,  PO  Box 

S029,  Compton  CA  90224.  fSOO)  346- 
6667.  BNa913 

COMMODORE  64  HAM  PROGRAMS— 8 
disk  sides  over  200  Ham  programs  $16.35. 
2&C  stamp  gets  unusual  software  catalog  of 
Utiflhes,  Games.  Adult  and  British  Disks. 
Home-Spun  Software,  Box  1064'BB,  Estero 
FL339a-  BNB917 

BATTEftY  PACK  REBUJtOING:  SEND 
YOUR  PACK  /  48HR  SERVICE.  ICOM;  BP2/ 
aP3/BP2Z  $19.95,  BP5  $25.95,  BP7/BP8 
S32  95,  eP70  $29.95.  KENWOOD:  PB21 
$15.95.  PB21H  $21.95,  PB2S/26  324,95. 
YAESU  FNB9 $19.95,  FNB10 $23,95,  FNQ11 
$27.95,  FNB4/4A  $36.95,  "U-DO-IT  IN^ 
SERTS"  ICOM:  BP2  $17.50,  BP3  $16.95, 
BP5  122  95,  BP7m  $27.50,  BP22  $17.95, 
BP70  $25.95.  KENWOOD;  PB21  $12.95, 
PB21 H  $18.95,  PB24^25/26 $19.95.  TEMPO: 
51/2^4/15  $22,95.  YAESU:  FNB4/4A$32,95. 
FNB9  $16.96.  FNBlO  $18,95.  AZDEN: 
$19.95,  "NEW  PACKS W/CASE;"  ICOM  QP5 
OR  BPBB  [BASE  CHG  ONLY)  $39  95.  YAE- 
SU:  FNB2  $19.95.  FNB12  $44.95.  SANTEC: 
142/1200  $22.95.  FREE  CATALOG,  $3,00 
Shlpping/ord&f.  PA +6%,  VtSA-M/C  +  $2. 
CUNARD.  R.D,  6  Bo)(  104.  Badfofd  PA 
15522.  {81 4)  623^7000.  BNB931 

LINK  &  REPEATER  CONTROLLERS  Btlild 
from  blank  boanjs  or  purchase  a&semblod. 
Thie  Link  Controller  appeared  in  December 
'89  OST and  Ihe  n@peatef  Coniroller  is  load- 
ed with  features.  Send  $2.00  tor  infonnation 
to  Garv  We^ss^  1098  Oakhurst  Drive,  Slating- 
tonPAiaoaO.  BNB932 

SATELLITE  MONTHLY  AUDIO  CODES  1 
(900)  HOT-SHOT  inlended  tor  testing  only. 
$3. 50  per  call.  B MS93e 

SEEKING  ASSOCIATE  (Company  or  individ- 
ual)^ to  build  and  sell  amateur  related  devices 
or  services  in  USA,  RF,  audiio,  digitaL  Has  to 
have  software  value-add  for  lower  production 
costs.  Will  do  programming.  (4i)  1  322  8943, 
John  Ciana  HB9AKQ.  3  m  Altried  1-B.  CH- 
8051  Zurich  3  witzarland .  B  NB940 


HOME-BREW— PROJECTS  LIST  SASE 
WB2EUF,  BoxTOB,  East  Hampton  NY  1 1937, 

BNB943 

WANTED  IBM-PC/CLONE  AND  PACKET 
equipment  for  Rtissian  amaiaur  emdrgency 
radio  sarvbe — \&in  deductibie.  Dave  Lara^n 
KK4WW.  PO  Box  341 ,  Floyd  VA  2*391 .  (703) 
763-33 1 1  /382-445a.  8  NQ945 

HAM  RADIOS  DON'T  DIE  I  They  jii&t  gel  re- 
pafred  by  K-Gor  Electronic  Repair.  Inc.,  6154 
Circle  View  Drive,  Kan&as  City  MO  641  IB. 
(816)4^4-6700.  BNB952 

YOU  CAN  BE  AN  AUTHOR  tor  the  Blacks- 
burg  Group— whole  book  or  chapter  on  ama- 
t&ur  radio  topics.  David  Larsen  KK4WW^ 
Blacksburg  Group,  PO  Box  1,  Blacksburg  VA 
24063-OOOt.  (703)  231-6478/763^31 1 . 

BNB965 

WANTED:  Pre-19B0  microcomputers  and 
publications  tor  museum.  KK4V*i/W,  Dave 
Larsen,  Blacksbufg  Groi^p.  PO  Box  1,  Blacks- 
burg VA  24063.  (703}  763-031 1 .        BNB956 

WANTED;  Your  help  danaling  IBM-PC  clone, 
technical  and  caitbooks  tor  lARN  emargency 
fadio  service  In  USSR.  1  will  psrsonaily  deliver 
equipmertt  to  UB&WE.  David  Larsen 
KK4WW.  {703)  763-331 1 .  BNB957 

£5-420  MHZ  MILITARY  AVrATION  PRE* 
QUENCV  DIRECTORIES  Ibr  NORTH  AMER- 
tOA— over  20,000  newly  researched  listings. 
Send  SASE  infotoL  for-HAPS^  Box  754,  Ftem- 
Ington  NJ  08022-0754.  (201)  806- 
7134.  BiSfB953 

BACK-PACKET  Jump  back-and-forth 
between  packet  radic  and  any  MS-DOS 
applicalEon  with  the  pres:^  of  a  kay.  Source 
code  included.  $19.95  to  WA4APL,  6521 
Creekstone  Place,  Charlotte  NC  2821 3. 

BN8959 

FREE  Ham  Gospel  Tracts.  SASE,  NaFTT, 
5133  Gramercy,  Ciifton  Hte.  PA19019, 

0NB96O 

MacSAMUEL  MORSE  CODE  TUTORIAL 
SOFTWARE  for  the  Macintosh.  Speeds  to 
90  wpm.  Standard  or  Frans worth  mode. 
Random  character  and  word  generation. 
Random  OSO  simulation.  Also,  send  code 
from  your  own  text  files.  Send  $22,00  plys 
$2.00  shippirtg  artd  handling  to:  Avant  Sys- 
tems. PO  Box  S437,  Pittsburgh  PA  15206. 

BNB9€2 

YOU  CAN  FLOOD  YOUR  MAILBOX,  Elec- 
tronic Catalogs,  etc.,  guaranteed!  Send  $3, 
Eiectro/lnfd,  3037  Audrey  Drive,  Gaatonia  NC 
28054.  BNB963 

MOTOROLA  MOCOM  70 100  watt,  hi-band,  4 
treq  PL  with  System  90  contn:^  scanner  and 
P  A/sir  an  complete,  all  cables,  antenna,  mic, 
speakers.  $900.00.  RicJs  Frankovsky  N3FYX, 
HR1  Box  301A.  Nicholson  PA  1844a.  (717) 
942-6535.  BNB964 

AMIGA,  MACINTOSH,  ATARI  XL/XE/ST 
Amateur  Radio  pubJic  domain  software, 
|4.00fdJ3K.  SASE  for  catalog.  Specify  cotn- 
puterl  WA4EFH,  Box  1&46,  Orange  Park  FL 
32067-1646.  BNB965 

PRINTED  CIRCUiT  BOAftOS  for  projects  in 
73,  H^m  R^dio,  QST.  ARRL  Handbook  List 
SASE.  FAR  Circuits,  ieN64Q  FiekJ  Ct.,  Dun^ 
deelL601TS.  BNB966 

COLLINS  KWM-2,  PM-a  $450.  Galaxy  V, 
VFO.  station  eonsoJe,  20OO  linear  &  power 
supplies.  $300.  Kenwood  TS-430S,  Astron 
3SA,  $750.  Wanted  HF  amplifier  using  3- 
SOOZs,  KJ6KK,  BoxS98,  Pahrump  MV  89041 , 
(702)727-7181.  SNS9ee 

AUTHORIZED  AMIGA  &  COMMODORE  Ser- 
vice Center,  Send  SASE  tor  price  list.  Callen- 
der  Eiectronlcs.  PO  Box  363,  Bakersiown  PA 
15007.  BNB971 
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EC  TOR  riNDER 


THE    SIGNAL I 


HAND-- HELD 

PHASE    SENSE 

ANTENNAS  FOR 

VHP  DIRECTION 

FINDING,  USES 

ANY  FM  KCVR. 

COMPASS  GIVES 

DIRECTION- 
ARMS  FOLD  FOR 
STORAGE -  TYPE 
VP-142  COVERS 
BOTH  2^MTRS  S 
2 20 MHZ.   OTHER 
MODELS  AVAILABLE, 
WRITE  OR  CALL  FOR 
MORE  INFO, 
$3*50  SHIPPING  s   TYPE  VF-142 

CA.  ADD  TAX)     $129. 9&   619- 

RADIO  ENGINEERS     56S-1319 


\ 


3941  MT.  BBUNDAaE  AVE. 
SAN  01EQO  CA,92111 


CtRCLE  76  ON  READER  SERVICE  CAftD 


::rHl^iF 


il^acket-GOLD  v1.2 


IT<R.fl1H  I 


o 


□  a 


PC-Pakratt  users: 
Upgrade  10  GOLD! 


Upgrade  offer;  sendusyourPOPi..  :.iitdisk 

alone  witli  %m3S  (Ca  res  add  6JS%j  and  we*JI 
senayou  the  upgrade  you've  liei^n  wfiitirag  for* 
Packet -PLliS  users  can  upgrade  for  $29.95l  and 
Packet-GOLD  LUuserstaii  upgrade  I  ur$  I  tl.  Com - 
plete  with  TS-^page  h<>und  irmuuaJ^ 

FeBtures:  MvlMpli?  connects  made  easy  with 
autamiidc  J*next  session"  kev^  adjuiilablc  split 
screen  monitor  {net-vu)^  DOS  bhelfto  either  EMS 
or  disk,  binan  Rle  transfer  lu  ur  from  remote, 
remote  di recto r>;  transfer  stats  (efTective  baud 
rate^  %-completej  esf*  time),  PK- 88/232  maitdrop 
support,  brag  files,  expanded  text  editor,  in- 
tegrated setup,  memory  usage  screen^  supports 
any  iseriai  port  addrcs^i^and  interrupt,  TNC  me  and 
current  parameters  editor.  Quick-connects  & 
NET  ROM  support,  O^O  log,  name  log,  phrase  keys 
(AU-W,.9)  with  n^tneand  call  macros^  save  qsos  bv 
oatli^ign  ^if  desired )t  and  our  new  CONFERENCE 
MODE  vnih  multiple  conferences.  Text  headers 
vvjth  calbign  and  name.  Great  for  nets,  dijicuji- 
sions,  or  emergencies.  V'ou  thought  nuiltiple  ses- 
sions was  niccV  How  about  multiple  tonferencesll 

How  to  Order:  First  time  buyers,  send  %l^3S 
(Ca  res  add  (i.25^J  to:  InterFle%"  Systems  Design 
Corp.,  P.O.  Box  6418,  L^guna  Niguel,  CA  9260^' 
<54l4  or  caM  [714)  4f>ri-6tj39  for  COD  orders  ($5 
additional  I.  For  upgrades,  follow  instructions  and 
pricing  outlined  iilio\e.  1  hanks  for  your  order. 


SRC-10 

REPEATER/LINK 

CONTROLLER 


DTMF  muting 

Inl«lllgefi1  ID'ef 

Auxiliar^  outputs 

Eaey  to  }nt«^rface 

Ala  mi  mon^or  input 

Telemetry  response  tonefl 

Low  powar  CM05<  22ma  @  12v 

Detailed  application  manuaE 

Programmable  COS  polarlltes 

Repeater  &  link  <:ourt««y  tones 

Synth^sked  fink  ^remote  base  capability 

$149.00  "'rr* 

CREATIVE  CONTtlOL  PRODUCTS 

31 BS  Bunljng  Ayenii« 
Grand  Junclbn,  CO  81504  !^^* 

(303)  434-S40S  \jmA^ 


CIRCLE  30fi  ON  READER  SERVICE  CARD 


CIRCLE  7T  014  READER  SEI^VfCE  CARD 


CABLE  TV  CONVERTERS 

W/jy  Pa/  i4  High  Monthly  Fee? 
Save  $100's  A  Year 


•  All  JerroW,  Oak,  Hamlin,  Zenith, 
Scientific  Atlanta,  and  more. 

•  60  Day  Money  Back  Guarantee 

•  Shipnnent  within  24  hours 

•  Visa/MC  and  C.O.D. 

WE  WILL  BEAT  ANYONE'S  PRICE 

No  Illinois  Orders  Accepted 


Electronic  Engineering 

P.O,  Box  337,  Barrington,  IL  60011 

FREE  CATALOG 

1-800-542-9425 

INFORMATtON 

1-708-540H06 


CIRCLE  386  OK  READER  SERVICE  CARD 


1 


;SSi, 


isr 


■■jiV'^'     t— - 


POWER  CONDITIONERS 

ELECTRONIC  LINE  VOLTAGE 

REGULATORS     made  by 
Deitron  for  Wang  CompLfter. 
Full  magnetic  isolation  pro- 
vides 'clean"  120  VAC  power 
output  for  valuable  voJtage- 
sensitive  equipment  and  pro- 
tects from  damage  and  infor- 
mation loss  caused  by  line 
•surges"  and  *sags*.  Power  input:  95-1 30  VAC  60  Hz  with 
low  input  shutdown  @  50%  ot  nominai.  Has  four  3- 
conductor  outfets.  7.8x13x10.4.  NEW: 

#SC-50«PC,  500  VA  output;  36  m 1250.00 

iSMOO  PC.  1000  VA  oulpiit;  4S  lljs $325.00 

4-400A/3'500Z  TUBE  SOCKET,  as  used  in  Henry  Radio 
products.  3.6'  dia  stainless  ring  with  ceramic  insulated 
silver-plated  contacts.  Oron  #410-S,  NEW;  $27.00  ea. 


Pric«t  F.OJ,  Uma,  0.  «  VISA,  MASTERCARD  Accepled. 

Allow  fur  SNppinQ  *  Wflte  for  laieit  Otilog  Supplamaiil 

Atfilmu  Dept.  73  *  Phone  419/227-6573 


?016  E.  EUREKA  *  Box  1105  ^  LIMA.  OHIO  -  4SeO? 


CIRCLE  75  ON  READER  SERVICE  CARD 


MAKE  CIRCaiT  BOARDS 
THE  NEW,  EASY  WAY 


WITH  TEC-200  FILM 

jaST  3  EASY  STEPS: 
Copy  circuit  pattern  on  TEC200  film 
using  any  plain  paper  copier 
Iron  film  on  to  copper  clad  board 
Peel  off  film  and  etch 

convenient  81-^  x  11  si^e 
With  Complete  Instructions 

SAHSFACTIOM  GUARAf^TEED 

5  Sheets  for  $3^95  1 0  Sheets  oniy  $5.95 

add  $1.25  postage        fi  Y  Res.  ^dd  sahs  tax 

The  MEADOWLAKE  Carp. 

Dept.  V,  P.O.  Bo)f497 
horthport,  EMew  York  1 1768 


CIRCLE  S5  OH  REAJOER SERVICE  CARD 


UNIVERSAL  PANORAMIC  INDICATOR 


IP-173/U 

Basic  coverage  5  MHz  ±500  kHz 

internal  mixer  allows  use  on  almost 

any  IF  frequency. 


:-cwn-i  1  *Mi 


* 


irilTP  vcr» 


^ 


& 


:.;  •.:'.  J  C  ^  i  [ 


fc-  ._ ._  d 


.  :  r' 

■  1    I  •« 


BIT 


Mil'  '^rr  FClICT^i  '•P^rifi, 

k     re- 


'ij   •[$-'^* 


L 


i'^*"^-* 


■  am" 


-.iiMSlM  rHriirKFilH 


Oa  r 


^-il-^l      -MCI 


/?S:x-    ^■^''    /SA      .^^iN.  I5:' 


Hi- 


$60.00  Indicator  unit 
$25.00  Power  supply 
$15.00  Complete  service  manuat  reprint 


N.  E.  Litsche 

P.O.  Box  191 

Canandargua,  NY  14424-0191 

716-394-9099  716-394-0148 

FAX  716-394-8329 


EZ-SCAN 


;g/ 


FOR  KENWOOD® 

Add  both  a  one  finger  tuning 
tioie,  plus  dispiay  your  call  sign 
on  your  knob:  For  Kenwood 
TS- 1 40S,  TS-440S,  TS-680S. 

Mail  S6.00'  to; 

HAM  IT  UP 

P.O.  BOX  779 
LOMPOC,  CA  93438 

*lnctudes  all  shipping,  1^  and  ling,  6i  taxe^ 


Custom  Embroidery 
606-371-8200 

Wear  your  name  and,  or  call  signal  Clothing  with  your  cJub 
insignia  and  name.  Persana!  service  ancf  custom  designs. 

*  Baseball  caps — f^sam  wtib  m^N  back,  a{J|ustable  size 
(calls  only) SS.OC 

*  T  Shfrts— heavyweight  SO/SO  bSend .  $6,50 

*  SweatshJrts— 50,^50  t>\^mi $15.00 

*  Qolt  Shifts — 50/50  jersey  knil  with  banded  sleev&^ .  Si  4.G0 

*  Nylan  JacKet— flannef  lined  $25.00 

pile  lined      $30.00 

Specify  colof;  whitep  black,  nflvy^  ot  f^di 
and  size:  S-XXLG  and  youth^,^,^'— 
sizes  {T  shirts  and  sweat-  ^^  ^ 

shirts)   S^L.   Ail 
orders  prs'paid. 
Add  $2.00  for 
shipping  and 
alJow  2-4  W'0#k$ 
for  deljvery.   For 
additional  colors 
and  custom  infor- 
mation, call : 
606-371-8200 


Custom  Embroidery 

659lLouise  Court 

Florence,  KY  41042 

CIRCLE  29  ON  REAOER  SERVICE  CARD 


CtRCLE  111  ON  READER  SERVICE  CARD 
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Number  31  on  your  Feedback  card 


EALER  DIRECTOR  Y 


CALIFORNIA 


San  Diego 

Hard  to  firid  pails,  surplus  electronics, 
standard  line  Items.  Hams,  hobbyists, 
Industrial  profassionais — from  nuts  & 
bolts  10  laser  diodes. .  .Electronically 
speaking,  Gateway's  got  \\\  M-F  9- 
5:30.  Sal.  9-5  GATEWAY  ELEC- 
TRONICS, 9222  Chesapeake  Drive, 
San  Diegd  CA  92123.  (619)  279- 
6802. 


COLORADO 


Denver 
Hard  to  find  parts,  surplys  electronics, 
standard  fine  items.  Hams,  hot>t>yists< 
industrial  professionals — from  nuts  & 
tKilts  to  laser  diodes  Electronically 
speaking.  Gateway's  got  dt  M-F  9- 
S:aQ.  Sat.  9-5.  GATEWAY  ELEC* 
TRONICS,  5115  N.  Federal  Blvd.  ^32- 
e,  Denver  CO  80221.  (303} 
458-5444. 


DELAWARE 


New¥  Castle 
Factory  authorized  dealer'  Yaesu, 
1COM,  Kenwood.  Ten*Tec.  AEA, 
Kan  Ironies,  DRSI  Mfg.,  Ameritfon. 
Cyshcraft.  HyGain,  Heath  Amateur 
Radto.  Mm\  Sound  DELAWARE  AMA- 
TEUR SUPPLY.  71  Meadow  Road, 
New  Castle  DE  19720.  002)  328- 
772S, 


IDAHO 


Preston 
Ross  WB7BYZ  has  the  largest  stock  of 
amateur  gear  in  the  intermountain 
West  and  the  best  prices.  Over  9.D00 
ham  related  gear  in  stock.  Call  us  for 
*'ajr'  your  ham  needs  today.  ROSS 
DISTRIBUTING  CO.,  78  S.  Slate,  Pre- 
ston ID  83263.  (208)  852-0830. 


KANSAS 


WeUifigton 
We  have  itf  AEA,  ASTRON,  BUTTER- 
NUT, CALLBOOK,  COMET,  DIA- 
MOND. HEATHKR,  HUSTLER, 
KANTRONtCS.  LASER  COMPUT- 
ERS, MFJ,  RADIO  SHACK.  SMILEY 
ANTENNAS,  TEN-TEC.  VALOR  AN- 
TENNAS &  rnore.  Small  town  service 
with  discount  prices.  DAMDYS,  120  N, 
Washington,  Wellington  KS  67152, 
(316)  326-6314.  Circle  Reader  Ser- 
vice 263  for  more  information. 


MISSOURI 


St,  Louis 
Hard  to  find  parts,  surplus  electronic. 
standanJ  line  liems.  Hams,  hobtjyists. 
industrial  professiortals— from  nuls  fi 
txjits  to  laser  diodes.  .  .Electronically 
speai^ing.  Gateway's  got  ill  M-F  9- 
5:30.  Sat  9-5  GATEWAY  ELEC- 
TRONICS. 8123  Page  eivd,.  St, 
Louis  MO  631 30.  (314)  427-61 1 6. 


Jamestown 
Western  New  York's  finest  amateur  ra- 
dio dealer  featunng  ICOM-Larsen- 
AEA-Hamtfonics-Astfon.  New  and 
used  gear.  8  a.m,  to  5:30  p.m.,  Sat.  and 
Sun.  by  appointment.  VHF  COMMUNI- 
CATIONS, 280  Tiffany  Ave., 
Jamestown  NY  14701.  (716)  664- 
6345.  Circle  Reader  Service  number 
129  for  more  information, 

Manhattan 
Manhattan's  largest  and  only  ham  and 
business  Radio  Store.  Featuring  MO- 
TOROLA. ICOM.  KENWOOD,  YAE- 
SU ,  AEA,  SONY,  BIRO,  TEN-TEC,  etc. 
Full  stock  of  radios  and  accessories. 
Repair  lab  on  premises.  Opef>  7  days 
M-F,9-6p.m.;Sat.&Suri.,  10-5  p.m. 
We  ship  worldwide.  BARRY  ELEC* 
TRONICS,  512  Broadway.  New  York 
NY  10012.  (212)  925*7000,  FAX 
(212)92S-7001, 


OHIO 


Columbus 
Central  Ol>io's  fulMine  authorized 
deafer  for  Kenwood.  ICOM*  Ya«u.  Al- 
inco.  *n(o*Tech.  Japan  Radio,  AEA, 
Cushctaft,  Hustler,  and  Butternut.  New 
and  used  equipmerrt  on  display  and 
operational  In  our  4O0O  sq.  ft.  store- 
Large  SWL  department,  too.  UNIVER- 
SAL RADIO,  1200  Aida  Drive. 
Reynoldsburg  (Columbus)  OH 
43068.  (614)665^267. 


PENNSYLVANIA 


Trevose 
Authorized  factory  sales  and  service. 
KENWOOD,  ICOM,  YAESU,  featuring 
AMERITRON.  B&W,  MFJ,  HYGAIN. 
KLM,  CUSHCRAFT.  HUSTLER, 
KANTRONICS,  AEA,  VIBHOPLEX, 
HEIL,  CALLBOOK,  ARRL  Publica- 
tions,  and  much  more,  HAMTRONICS, 
INC.,  4033  Brownsville  Road,  Tre* 
vose  PA  19047.  (215)  357-1400.  FAX 
(215)  355-8956.  Sales  Order  1-600- 
426-2620.  Circle  Reader  Service  379 
for  more  information. 


TEXAS 


Dallas 
In  Dallas  since  1960.  We  feature  Ken< 
wood,  ICOM,  Yaesu,  AEA.  Butternut, 
Rohn,  amateur  publications,  and  a  full 
line  of  accessories.  Facoiry  authorized 
Kenwood  Service  Center.  ELEC- 
TRONIC CENTER,  INC,  2609  Ross 
Ave.,  Dallas  TX  75201,  (214)  969- 
1936.  Circle  Reader  Service  74  lor 
moreinformatjon. 

Houston 
Hard  to  Tind  parts,  surplus  elect ronics, 
star>dard  line  items.  Hams,  hotibytsis, 
industrial  professtonais— from  nuts  & 
tx>its  to  laser  diodes,  Electronically 
speaking,  Gateway's  $ot  it!  M-F  9- 
5:30.  SaL  9-5.  GATEWAY  ELEC- 
TRONICS, 9690  Westpark  Drive, 
Hou^on  TX  77063.  (713)  976-6575. 


DEALERS:  Your  company  name  and  message  can  contain  up  to  50  words  for 
as  little  as  S420  yearly  (prepaid),  or  S21 0  for  six  months  (prepaid).  No  mention 
of  mail-ofder  business  please.  Directory  text  and  payment  must  reach  us  60 
days  in  advance  of  publication.  For  example,  advertising  for  the  April  '91 
issue  must  be  in  our  hands  by  February  l  st.  Mail  to  73  Amateur  Radio  Today, 
Box  278,  Forest  ftoad,  Hancock  NH  03449. 
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Never  Say  Die 

Continued  from  page  4 

much  too  late.  If  the  League  has  been 
doing  their  W ARC-' 92  homework  Tm 
not  aware  &f  it. .  .and  I,  unlike  reason- 
able men,  read  those  boring  board 
minutes  rn  QST.  which  is  certainJy 
where  1  should  find  out  what,  if  any- 
thing, is  being  done. 

Yes,  if  I  generously  donate  to  the 
cause  1 1  expect  I'd  help  pay  to  provide 
some  ARRL  directors  (and  their 
famriies)  with  a  great  vacation.  Td  prob- 
ably also  be  paying  theij^  salaries  white 
they're  away  from  work.  Would  my 
generosfty  help  them  stay  in  the 
world's  most  e>{ pensive  hotels  instead 
of  the  places  f  wouid  go? 

Yes,  I  know  it  was  unreasonable,  but 
somehow  I  managed  to  fight  off  the 
urge  to  answer  their  call  for  money, 

A  Club  Opportunity 

YouVe  been  reading  my  editorials 
on  killer  electric  blankets  and  water 
beds.  YouVe  been  reading  the  same 
news  rn  almost  every  news  magazine, 
so  you  may  by  now  afmost  about  have 
begun  to  suspect  that  I  did  my  home- 
work  before  writing. 

We've  shown  you  how  to  build  a  mil- 
Tfgeussmeter  to  check  homes  for  safe 
60  He:  field  strengths.  Now,  has  your 
ham  club  bought  or  built  agaussmeter 
and  gotten  publicity  in  your  local  pa- 
pers and  over  local  radio  (and  TV)  sta- 
tions, offering  to  gauss  out  homes  for 
people  who  are  wondering  jf  they  are 
exposing  themselves  and  their  chil- 
dren to  dangerous  fow  frequency 
fields? 

What  a  great  opportunity  to  get  pub- 
licity for  your  club,  and  to  provide  a 
desperately  needed  community  ser- 
vice. Or  is  your  club  made  up  entirely  of 
reasonable  men  who  are  incapabte  of 
imagination  and  frozen  by  inertia? 
Your  club  could  easily  save  dozens  to 
hundreds  of  lives  and  have  a  ball  while 
doing  it. 

Yes,  the  local  power  company  wilJ 
probably  fight  you  tooth  and  nail,  pooh- 
poohing  the  whole  exercise.  Remem- 
ber how  the  tobacco  companies 
bought  scientists  to  explain  that  there 
really  was  no  absolute  proof  that 
cigarettes  kill  you?  The  power  compa- 
nies  have  invested  in  the  best  scien- 
tists their  money  can  buy  and  they  are 
singing  the  same  tired  song.  But  I'll  bet 
none  of  the  power  company  people, 
their  lawyers  or  their  scientists  are  us- 
ing electric  blankets  any  more. 

How  many  children  can  you  save 
from  leukemia?  How  many  people 
from  deadly  brain  tumors?  Til  be 
watching  the  club  newsletters  to  see 
what  your  club  is  doing.  I  haven't  seen 
one  peep  yet  in  any  newsletter.  Darn, 
there  I  go  being  unreasonable  again! 

But  this  is  just  one  example.  With 
some  imagination  your  club  could  get 
into  the  papers  several  times  a  year. 
There's  always  something  newsworthy 
going  on,  once  you  get  thinking  in 
those  terms.  Some  clubs  make  a  big 
deaf  out  of  Field  Day  and  get  a  whole 
page  in  the  newspapers^  plus  a  fevtf 


minutes  in  the  eventng  news.  That's 
solid  gold  selling  of  our  hobby. 

Yes,  sigh,  someone  has  to  do  the, 
sigh,  work  of  writing  the  news  releases, 
calling  the  editors,  and  organizing  the 
promotion.  No  reasonable  man  would 
volunteer  for  that.  Heck,  no  one  with 
any  sense  {reasonable)  volunteers  for 
anything.  Let  someone  else  do  it. . .  I 
think  I'll  have  a  beer. 

0e-8latherfng 

It  was  RTTY  that  got  me  into  this 
whole  publishing  mess  40  years  ago. 
Well,  there  was  one  aspect  of  RTTY 
that  was  really  great.  Without  that,  f 
don't  know  if  I'd  have  gotten  hooked  so 
thoroughly. 

Let  me  be  blunt  Even  50  years  ago, 
In  1940,  most  ham  contacts  were  rou- 
tine and  boring,  it's  incredible  how  little 
that  down  side  of  amateur  radio  has 
changed  in  50. ,  probably  70  years. 
But  RTTY,  in  addition  to  being  a  sub- 
stantial technical  achievement,  provid- 
ed two  additional  bonuses. 

First,  since  it  required  a  lot  of  build- 
ing and  a  good  deal  of  effort  to  get  the 
equipment  and  get  it  running,  the 
chaps  who  managed  that  hurdle 
weren't  average  hams,  I  found  most  of 
Ihem  very  interesting  to  contact. 


year  was  another  saga  worthy  of  a  few 
minutes  of  tape.  Or  my  DXpedition  to 
St.  Pierre  last  year. 

If  I  had  these  stories  on  tape,  I'd  be 
more  iikely  to  run  'em  and  perhaps 
provide  slightly  more  interesting  con- 
tacts. I'm  lazy,  like  almost  everyone 
else,  so  I  tend  to  not  get  involved  in 
long  stories  during  my  contacts. 

Yes,  this  sort  of  thing  can  easily  get 
out  of  hand-  .  and  the  next  thing  you 
know  we'd  have  more  ham  broadcast- 
ing stations  sending  out  ''ham  bul- 
letins" ten  times  a  day  on  14,285  or 
something. 

As  anyone  knows  who's  sat  through 
my  talks  at  hamfests,  1  can  go  on  for 
hours.  And  that's  without  any  ques- 
tions. They  trigger  even  more  talk.  With 
only  the  slightest  of  encouragement  1/ II 
bet  I  could  provide  enough  talk  to  keep 
a  24-hour  a  day  ham  broadcast  going 
for  weeks^ 

Do  you  know  that  the  first  trans-At- 
Ian  tic  ham  contact  was  made  by  a  pi- 
rate and  that  no  one  knows  to  this  day 
who  he  was? 

Let's  see  if  you  can  hook  your  cas- 
sette recorder  Into  your  rig  and  keep 
the  RF  feedback  out.  With  that  techno- 
logical leap  maybe  we  can  organize 
some  more  interesting  contacts. 


Kids  today  aren't  exaggerating  wiien  tfiey 
say  they  don't  have  time  for  ham  radio. " 


Second,  most  of  us  put  in  punched 
tape  systems  for  automatic  transmis- 
sions. This  meant  that  I  could  put  to- 
gether rather  extended  pieces  on  inter- 
esting subjects  without  the  pressure  of 
knowing  someone  was  waiting  on  the 
other  end  for  me  to  get  through  typing. 
I'd  write  and  punch  the  stuff  into  tape  at 
my  leisure.  Then,  during  a  contact, 
when  something  came  up  which  was 
covered  by  a  punched  tape,  I'd  reach 
up  and  pull  the  tape  off  a  hook  and  feed 
it  into  the  tape  transmitter  and  it  would 
zip  through  at  60  wpm.  Since  I  had  a 
wide  variety  of  interests ^  I  had  lots  of 
punched  tapes  hanging  handy. 

Also,  if  the  incoming  message 
looked  interesting  I  could  turn  on  the 
tape  punch  and  save  it  for  re-trans  mis- 
sion to  someone  else.  Remember,  this 
was  back  before  magnetic  tape  was 
available.  We  did  have  wire  record ers^ 
but  they  weren't  easy  to  use. 

During  the  last  40  years  tape  record- 
ing technology  has  progressed  re- 
markably. Yet  how  many  hamshacks 
have  a  cassette  recorder? 

J  wonder  if  anyone  has  thougiit  about 
making  cassettes  on  topics  which 
might  be  of  interest  to  the  chaps  being 
contacted?  It  wouldn't  be  a  big  deal  to 
have  a  bunch  of  five  and  ten  minute 
cassettes  to  tell  about  things  of  inter- 
est. 

For  instance,  I  have  a  cassette  which 
is  being  sold  through  gift  shops  all  over 
New  Hampshire.  It's  called,  ''How  To 
Speak  N'hamsha  Like  A  N:ative."  How 
I  got  the  idea  for  this,  made  it  and  put  it 
on  the  market  is  an  interesting  story. 
My  skin  dtving  trip  to  the  Caribbean  last 


Those  of  you  who've  been  into  slow- 
scan  have  been  using  your  cassette 
recorders  to  save  pictures  from  OX  con- 
tacts. .  .and  to  send  your  own  SSTV 
programs.  Some  of  these  programs 
are  pretty  good.  Years  ago  I  held  an 
SSTV  contest  for  the  best  programs 
and  I  got  dozens  of  first  rate  ones. 

The  next  time  you're  sitting  there 
reciting  your  name,  QTH,  and  other 
such  trivia  for  the  several  thousandth 
time,  give  some  thought  to  having  a 
few  programmed  cassettes  at  hand  to 
spice  upyourQSOs. 

If  you  have  a  computer  with  a  hard 
disk  you  can  put  the  info  on  it,  making  it 
even  easier  to  access.  And  you'd  have 
something  to  write  about,  too. 

Thanks,  Horace  Mann 

When  the  federal  government  took 
over  education  in  America  and  institut- 
ed compulsory  schooling,  it  was  with 
the  goal  of  managing  the  mass  popula- 
tion and  producing  people  whose  be- 
havior could  be  predicted  and  con- 
trolled. 

It  all  started  in  Massachusetts 
around  1S50,  by  the  way.  It  took  them 
over  30  years  to  overcome  the  public's 
resistance,  sometimes  with  guns. 
It's  perhaps  interesting  that  the  literacy 
rate  was  98%  before  compulsory  edu- 
cation and  has  never  gotten  above 
91%  since  in  Massachusetts.  Why,  it's 
almost  enough  to  make  someone 
think! 

Under  this  system  our  children  are 
separated  from  other  age  and  social 
class  groups  and  held  captive  for  some 
30  hours  a  week.  They  sleep  about  56 


hours,  watch  TV  55  hours  (national  av- 
erage), spend  about  eight  hours  a 
week  getting  ready,  going  and  coming 
home,  plus  seven  hours  a  week  on 
homework  (unless  they're  Asians), 
which  leaves  them  around  12  hours  of 
Lheirown. .  .or to  talk  with  their  families. 
Is  It  any  wonder  we  have  millions  Of 
brainwashed  "reasonable"  people 
coming  out  of  this  cookie-cutter  system? 

For  some  reason  I  was  aware  of  how 
bad  the  system  was  and  I  despised  it.  I 
didn't  see  much  difference  between 
being  a  kid  and  being  a  slave.  I  was 
about  1 2  when  I  figured  this  one  out. 

The  great  American  people  mold 
works  fir^e.  .  for  America,  tt  Sure 
stinks  for  individuals.  Our  federal 
school  system  is  a  socialist  system.  It's 
dictated  by  the  federal  government 
. .  .the  same  system  they  used  to  try 
and  run  businesses  in  the  USSR 
and  the  Eastern  Gloc  with  such  disas- 
trous results.  The  government  is  un> 
able  to  handfe  a  planned  economy . . . 
and  that  includes  education  as  well  as 
transportation,  communications  and 
so  on.  You  can't  name  one  business 
the  government  has  ever  been  in  that  it 
didn't  screw  up.  And  that,  sadly,  in- 
cludes the  government  itself.  What  a 
mess! 

Kids  today  aren't  exaggerating  when 
they  say  they  don't  have  time  for  ham 
radio.  Not  unless  they  can  get  away 
from  TV.  Talk  atKJUt  an  addictive  drug! 
Millions  of  women  get  enormously  up- 
set if  they  miss  their  soap  operas.  Even 
if  they're  out  working  they  tape  'em.  TV 
is  entertaining.  It's  FREEI.  .  .par- 
ticularly If  you  fast  forward  through  the 
commercials.  Most  of  it  is  mental  chew- 
ing gum. 

With  TV  so  entertaining,  and  with 
kids  being  fed  It  every  day  from  birth 
on,  it*s  no  wonder  that  they  have  so 
little  interest  in  reading  and  hobbies 
other  than  video  games.  School,  which 
is  compulsory,  is  SO  dull  It  destroys 
their  interest  in  learning.  And  with 
schools  adjusted  to  demand  a  mini- 
mum of  effort,  we  have  the  recipe  for 
today's  kids. 

In  a  few  schools  the  teachers  have 
gotten  together  to  fight  the  system. 
They've  made  monumental  efforts  to 
get  the  parents  interested  in  their  chil- 
dren's education,  and  the  results  have 
been  spectacular,  f  don't  know  what's 
going  to  happen  to  the  kids  when  they 
get  into  the  usual  old  fashioned 
garbage  compactor  high  school  Per- 
haps it'll  turn  them  back  into  reason- 
able people. 

Progressive  schools  are  starting  to 
encourage  after-school  clubs  again. 
Teachers  are  giving  the  extra  time  de- 
spite the  non-union  hours  involved.  If 
you  have  an  unreasonable  ham  club 
president  perhaps  he  can  talk  with  the 
school  principal  and  arrange  to  have 
your  dub  members  elmer  a  school  ra- 
dio club.  The  time  is  ripening  for  this  as 
a  few  sc  hool  s  try  to  fight  thai  r  way  out  of 
mediocrity.  We  hams  have  a  lot  to  of- 
fer. Heck,  we  might  even  manage  to 
cut  in  on  the  kid's  TV  watching. 

The  reasonable  approach  is  the  Rus- 
sian one.  (1)  It  can't  be  done.  (2)  I'm 
tired. 
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Number  32  on  your  Feedback  card 


Biit  Brown  WB8ELK 
%  73  Magazine 
Forest  Road 
Hancodc  NH  0344$ 

The  73  ATV  Balloon 

tJviag  near  ih^  Atlantic  Ocean  i$ 
@reat« . ,  unless  you're  Iry^n^g  to  laiincfr 
a  batSoon  package  and  have  ^t  land  on 
soTid  ground!  After  several  weekends 
of  hjgh  winds  m  the  jel  stream  (guaran- 
teed splashdown  in  the  ocean)  and  bad 
weather  at  tfte  launch  site,  we  firtally 
got  a  winner  on  July  23rd.  It  was  a 
perfectly  calm  day,  allcfwing  us  to  easi- 
ly mflate  the  balloon  ouEside.  LlflOff 
oo^yrred  at  2:03  p.m.  EDT.  from  the 
par1(ing  lot  of  73  headqyarlers  in  south- 
nwestem  New  Hampshire  The  baftoon 
slowly  headed  off  toward  the  Nashua/ 
Der  ry  area. 

The  bal)oon  payfoad  e^ms^ed  of  a 
100  milliwatt  2  meter  FM  iransmitter 
044.340  MH^)  with  a  OigJtatksr'^  aJ- 
timeter  The  ATV  paytoad  consisted  of 
a  1  watt  P.C.  Electronics  KPA5-RC 
(the if  new  R/C  ATV  ifansmitter  mod- 
uJe}  transmitting  on  426.2&  fAHz  along 
with  a  video  ID  board  with  lour  special 
graphic  screens. 

The  HP  net  was  operated  on  7.155 
MHz  by  net  control  siations  Bob 
NIEDM  and  Cart  N1FYZ.  Bob  and 
Carl  did  an  excellent  job  running  the 
net  and  keeping  everyone  updated 
on  the  launch  progress.  At  73  head- 
quarters, David  N1GPH  provided  a 
btow-by-blow  description  of  the  launch* 
At  least  70  stations  from  all  over  the 


Photo  A.  The  73  baffoon  r^Bdy  for  iavncfi  L&tt  to  ng^t:  Nuge 
W&BGLQ,  John  NWfE  and  Mary  Casstdy. 
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northeast  provided  continuous  recep* 
tion  reports  and  helped  track  the  bat- 
icon's  progress  across  New  Hamp- 
shire. 

Ups  and  Oowris 

Altfiougb  the  2  meter  signal  died  at 
50.000  feet,  strong  reception  was  re- 
ported aJI  over  New  England,  The  taJk* 
ing  d)timeter/IO  was  only  partially  suc- 
cessful. The  ID  wojiced  OK  but  the 
attfmeief  section  just  relayed  random 
numbers.  Apparently  a  wire  broke 
kx>3e  on  the  board. 

7?ie  ATV  signal  was  received  over 
most  of  New  England  at  P3  to  P5  lev- 
els. The  balkx>n  stgnaE  even  brought 
up  the  W1NRE  ATV  repeater  in  West 
Haven.  Connectrcut.  The  fufthesi 
north  reception  of  the  ATV  signal  was 
reported  by  VE2B0S  in  Ouebec  City, 
Canada  (Pi ):  to  the  south,  W2DTC  saw 
a  P2  picture  m  Red  Bank,  New  Jersey 
Mike  WAIPTC  reported  a  P5  picture 
from  60  miles  away  from  his  portable 
Station  on  top  of  Mt.  Agamentlcus, 
Maine. 

My  computer  prediction  indicated  a 
possible  touchtkiwn  just  east  of  Derry. 
New  Hampshire,  I  told  Warren 
W61 HBB  he  should  get  out  a  large  net 
and  try  to  catch  the  pay  load  since  he 
lived  near  Derry.  It  appeared  that  the 
package  landed  within  a  miie  of  his 
house  I 

into  the  Swamp 

At  least  six  chase  vehicles  swarmed 
into  the  area  looking  for  the  payload. 

Members  of  liie 
Interstate  Re- 
peater Society 
(IRS)  and  hams 
from  across 
southern  New 
H  a  m  s  p  h  i  r  e 
teamed  up  tO 
track  down  the 
baNoon,  Two  of 
the  trackers  had 
a  mobile  ATV 
station  as  well 
(KA1CRN  and 
WAIPTC).  Spe^ 
cial  thanks  go 
out  to  Larry 
KA1CRN.  John 
NVHFE.  Arnie 
NT  BAC.  and 
Dave  N2GE  for 
the»r  repeated 
visits  to  the 
launch  site  dur- 
irhg  the  previous 
scnjbbed  eff o  rts 
Overhearing 
the  chase  effort 
on  the  Derry  re- 
peater, a  pass- 
ing pilot  offered 
to  give  one  oi 
us  a  ride  in  his 
Cessna  to  help 
search  the  area. 


Photo  B.  Balfoon  transmtsstoa  as  recmi^ed  by  Mike 
WAIPTC  Oft  Mf  Agamenticus,  Maine  (60  mil^ 
dtsianoBl 


Lane  WA1LCW  flew  along  with  a 
scanner  on  426  25  MHz.  He  acquired 
a  definite  signat  near  a  swamp. 
At  one  point  he  shoutedr  "1  see 
a  bright  orange  parachute-like  object 
in  someone's  backyard. .  A  lot  of 
people  are  crowded  around  111"  Bill 
WA1DMV  drove  up  to  the  house  to 
ifivestigate.  He  walked  behind  the 
house  to  observe  a  dozen  folks  sit- 
ting  around  a  targe  orange  picnic  blan- 
ket. With  art  airplane  circling  above 
them  and  Bili  walking  in  on  them  carry- 
ing an  HT.  I'm  sure  Ihey  thought  ihey 
were  in  the  middle  of  a  government 
rajdl! 

Using  the  chase  plane's  best  loca- 
tion fiK  and  plotting  beam  headings 
from  all  ever  the  region,  we  were  able 
to  tnangylate  the  baNoon  payload's 
position  within  a  mile  or  two.  As  near  as 
we  can  tell,  the  payload  landed  in  a 
mosquito-infested  swamp  near  Big 
Island  Pond.  The  area  is  filled  with 
bogs  and  quicksand  which  made  re- 
covery Impossible.  We  hope  to  search 
the  area  again  when  it  freezes  over  and 
the  killer  mosquitos  die  outF 

Since  the  launch,  two  low  altNude 
search  flights  have  been  made.  Lane 
WA1LCW  and  Mike  WB2WNX  did  a 
photo  survey  of  the  area  four  days 
after  the  flight.  The  following  day  I 
went  on  another  airplane  trip  with  Rich 
KB4N  and  Gene  WA1UXA  to  take 
another  look.  Nglhing  has  been  seen 
as  yet. 


Stratonet  Sky  Beacon  Success 

The  first  night  of  the  K4BV  Sky  Bea* 
con  1  last  July  was  stopped  short  when 
the  balloon  ripped  open  at  2600  feet. 
Apparently  a  small  hole  developed 
near  the  nozzle  while  ihey  were  hold- 
ing onto  the  balkx>n  during  high  winds 
before  iaunch 

Live  Camera  Flight 

After  several  weeks  of  redesign^ 
John  Bayne  N4EEB.  Vrc  Leisner 
W3LGV  and  Bill  Leisner  W2MPU  put 
together  a  whoie  new  package.  Their 
iatest  attempt  was  a  success!  Launch 
occurred  Sept,  iSlh  at  tO  43  a.m.  EOT 
from  ihe  Delar^d  airport,  about  20  miles 
west  of  Dayton  a  Beach.  Their  new 
package  contained  a  1  wan  2  meief  FU 
transmitter  which  relayed  a  tone  se- 
quence I nd Mating  mternaf  and  exter- 
nal temperature  as  well  as  the  altitude. 
The  ATV  payload  consisted  of  a 


Uniden  B/W  camera  mount- 
ed in  the  bottom  of  the  pack- 
age. A  t  ran  sparer^  cy  with 
the  callsign  written  on  it  was 
suspended  in  (rem  of  the 
lens.  Talk  about  a  high  tech- 
video  overlay!  The  transmit- 
ter operated  on  434  M Hz  us^ 
ing  a  PC.  Electronics 
KPA5-RC.  The  antenna  was 
a  dual-band  vertical  mount- 
ed on  top  of  the  payload.  To 
conteract  the  spinning  pfol> 
lem  encountered  on  previ- 
ous balloon  flights,  a  balsa 
wood  weathervane  was  at- 
tached to  the  package.  It  ap* 
parentjy  worked  out  very 
well  as  excellent  views  of 
Ifie  Eartfi  !>e4ow  were  received  over  the 
wtKiie  state  ot  Ronda  clear  down  tq  the 
Keys,  The  weathervane  did  its  jOt) — 
the  image  was  very  stable  durirvg  the 
ascent. 

At  the  highest  altitude,  the  2  meter 
signal  was  heard  as  far  away  as 
VaJdez.  North  Carolina,  by  W4yiU.  Re- 
ception of  the  2  meter  beacon  ar^l  ATV 
reception  was  reported  in  a  good  por- 
tion of  the  Southeast. 

The  HF  nel  operated  on  7,1SS  MKi, 
with  Frank  KB4T  as  net  control  The 
nel  sounded  much  like  a  NASA  launch 
with  remote  patches  directly  (o  the 
launchsite  on  2  meters.  In  addition, 
Ernie  K4RBD  finked  the  launch  prepa* 
rations  and  the  liftoff  back  to  Ihe  K4BV 
ATV  repeater  in  Dayton  a  Beach.  Ah 
though  the  net  control  station  was  20 
miles  away  from  the  launch  site,  he 
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Photo  C  The  K4BV  Sky  Beacon  £?a/* 
foon  at  launch.  Detand  Atrport,  Florida 
Photo  by  John  Bayne  N4EEB. 

could  watcti  the  tatmch  act ivi ties  via 
the  repeater  and  report  it  all  to  the  net 
Stations  in  the  Daytona  Beach  area 
were  watching  the  pre4aunch  activities 
as  well. 

After  rising  for  1  fiour  and  43  mtnutes 
the  balloon  burst  at  94.000  feet  During 
descent  the  baisa  weathervane  broke 
off,  causing  the  package  to  spin 
around  at  rates  aj^roaching  92  RPMI 


Photo  D.  Ken  Vansiette  WB4FKL  is  boosted  up  to  grab  Sky  Beacon  2  from  the  tree, 
Larry  Webster  N4URS  (left)  and  James  Crabtree  N4VZL  (right)  aid  in  the  effort. 
Photo  by  John  Bayne  N4EEB. 


AMATEUR  TELEVISION 


Photo  E.  iMrry  Webster  N4URS  proudly  displays  his  find!  James  Crabtree  N4VZL 
(left)  radios  the  news  back  to  the  rest  of  the  chase  team. 


Vic  W3LGV  used  his  SSTV  converter 
to  freeze-frame  the  images  whrch 
showed  the  roads  and  canats  during 
the  final  stage  of  descent,  He  was  actu- 
ally able  to  find  the  balloon's  location, 
using  a  road  map  of  the  area  to  help 
direct  the  chase  team  to  the  right  spot. 

Recovery 

There  were  six  chase  teams  and  two 
airplanes  involved  in  the  tracking  and 
recovery  effort.  Bill  Morse  WA40BY 
flewalongsideth^  payload  in  his  plane 
during  the  first  14.000  feet  after  take- 
off. Bill  W4MPU  and  Bruce  KB4GW 
took  off  in  the  second  plane  during  the 
descent  to  aid  in  the  search  effort.  It 
took  about  two  hours  to  home  in  on  the 


signal  after  landing.  As  members  of  the 
chase  team  closed  in  on  the  landing 
site  they  started  to  receive  snow-free 
images  from  the  payload.  They  were 
surprised  to  see  the  smiling  face  of 
Larry  Webster  N4URS  peering  up  into 
the  camera  lens  as  the  package  dan- 
gled  from  a  tree  limb  25  feet  above  him . 
The  final  touchdown  point  was  16 
miles  east  of  the  launch  site  near  the 
town  of  Samsula  (New  Smyrna  area). 
According  to  the  tracking  crew,  the 
package  had  headed  out  to  sea  for 
awhile.  Fortunateiy,  a  few  minutes  be- 
fore landing  it  caught  an  onshore  wind 
which  brought  it  back  to  solid  ground.  It 
was  found  just  seven  mites  short  of  the 
Atlantic  coast. 


TVC-4G 
only  $89 

SEE  THE  SPACE  SHUTTLE  VIDEO 

Many  ATV  repeaters  and  individuals  are  retransmitting 
Space  Shuttie  Video  &  Audio  from  their  TVRO's  tuned  to 
Satcom  F2-R  transponder  13.   If  it  is  being  done  in  your 
area  on  70  CM,  all  you  need  is  one  of  our  TVC-4G  ATV 
420-450  MHz  downconveters,  add  any  TV  set  to  ch  3 
and  70  CM  antenna.  Others  may  be  retransmitting 
weather  radar  during  significant  storms.  Once  you  get 
bitten  by  the  ATV  bug  -  and  you  will  after  seeing  your 
first  picture  -  show  your  shack  with  the  TX70-1A  com- 
panion ATV  transmitter  for  only  $279.  It  enables  you  to 
send  back  video  from  your  camcorder,  VCR  or  TV 
camera.  ATV  repeaters  are  springing  up  all  over  -  check 
page  41 1  in  the  90-91  ARRL  Repeater  Directory.  Call 
for  a  copy  of  our  complete  70,  33  &  23  CM  ATV  catalog. 


(81 8)  447-4565  m-f  6am-5:30pm  pst.  Visa,  MC,  COD 

P.C-  ELECTRONICS  TDm(W6DRG) 

2522  S.  Paxson  Ln  Arcadia  CA  91007        Maryann  {WB6YSS) 


AMATEUR 

TELEVrSIOM 

QUARTERLY 


HAMS  SHOULD  BE  SEEN 
AS  WELL  AS  HEARD! 

A  PICTURE  IS  WORTH  100  WPM/CW! 

ANY  LICENSE  CLASS  HAM  CAN  COMMUNICATE  USING  UVE  TV 
ON  THE  UHF  AND  UP  FREQUENCIES.  TRANSMIT  ANY  VIDEO 
SOURCE,  COMPUTER, 
PACKET,  RTTY,  VIDEO 
TAPE,  LIVE  CAMERA, 
NASA  SATELLITE 
FEEDS,  HAM  MEETINGS, 
PUBLIC  SERVICE  ACTIVI- 
TIES, WEATHER,  ETC. 

READ  AND  LEARN 
ABOUT  HAM  TV  ACTIVI- 
TY, PROJECTS,  PUBLIC 
SERVICE  AND  VIDEO 
COMMUNICATIONS  IN 
EACH  ISSUE  OF  AMA- 
TEUR  TELEVISION 
QUARTERLY,  DEVOTED 
ENTIRELY  TO  HAM  TV 

SUBSCRIPTIONS:  $15  US,  $20  CANADA 
$25  ELSEWHERE,  SAMPLE  $4 

ATVQ 

AMATEUR  TELEVISrON  QUARTERLY  MAGAZINE 
1545  LEE  ST.  SUITE  73.  DES  PLAfHES,  IL  60018 

708-298-2269 


CIRCLE  45  ON  READER  SERVICE  CARD 

7$  Amateur  Radio  Today  •  November,  1990     75 


Ab 


Number  33  on  your  Feedback  card 


OVE  AND  BEYOND 


VHF  and  Above  Operation 


C.L  Houghton  WB6fGP 
San  Di&go  Microwave  Group 
6345  Badger  Lake  Ave. 
San  Diego  CA  921 W 

Questions  and  Answers 

This  month  I  will  cover  mailbox  com- 
ments and  questions  about  some  of 
the  projects  I've  presented  in  this 
column.  Questions  always  naake  me 
dig  deeper  in  the  electronics  section  at 
the  public  library,  Wtiile  this  can  be 
time-consuming,  I  enjoy  it,  as  it  serves 
to  increase  my  own  understanding  of 
electronics.  1  do  not  profess  to  be  an 
expert,  rather  an  interested  observer 
willing  to  apply  the  information  to 
projects  for  our  nnicrowave  bands. 

Low-Noise,  High  Gain  MMIC 

Oiir  first  topic  comes  from  Ron 
Geisfer  of  East[ak9^  Ohio,  concerning 
the  noise  ftgure  of  wideband  amplifiers 
covering  hundreds  of  MHz  (see  the 
April  1990  issue}.  Ron  knows  that  the 
broadband  MAR  series  of  MMIC  ampli- 
fiers have  a  noise  figure  of  about  5  dB. 
He  desires  information  on  devices  that 
give  a  much  lower  noise  figure  but 
keep  the  broadband  frequency  cover- 
age to  about  1 300  MHz. 

Well,  Ron.  in  73  Magazine,  Electron 
Processing  advertises  a  preamp  good 
from  1  MHz  to  1300  MHz,  with  a  2  8  dB 
noise  figure,  for  $7O-$1O0  (with  remote 
mounting  option).  For  more  informa- 
tion,  you  can  write  Electron  Processing 
at  P.O.  Box  708,  Medford  NY  1 1763,  or 
call  them  at  (61 6}  228-7020. 

Home  construction  is  another  alter- 
native. Using  a  special  MMtC  amplifier, 
you  can  build  a  preamp  with  the  de- 
aired  specifications.  The  Avantek  (NA- 
02170,  for  example,  boasts  31.5  dB 
gain  at  500  MHz  with  a  2  dS  noise 
figure,  and  25  dB  gain  at  1 .5  GHz  with  a 
2.8  dB  noise  figure.  The  INA-02170  is 
one  in  a  series  of  Avantek  MMICs  that 
are  fabricated  from  Avantek's  10  GHz 
ISOSAP"  silicon  bipolar  process.  It  is 
packaged  in  a  high  reliability,  hermet- 
ic, gold  ceramic  mounted  package  for 
applications  meeting  induslfiai  and 
military  specifications. 

The  device  is  used  much  the  same 
as  a  standard  MMtC  amplifier  of  the 
MAR  series.  The  difference  is  the  high 
gain  and  high  output  power  (+11  dB) 
coupled  with  the  very  low  broadband 
noise  figure  possible  with  this  device. 
See  Figure  1  for  typical  application 
data. 

Now  the  bad  news,  Compared  to  a 
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Figure  1.  INA-021 70  Amptiffer. 


„_       !*        J^  _•  _y         r  Ni^tJ 

tttlFIER  X 
T3IDDE  W- 


/ff 


<^^  FEHRltE  BEflO 


TRAM?  1 5  :{)^ 


fTI 


m 


fh 


Figure  2.  DC  bias  circuit  for  po  wer  tran- 
sistor amplifiers  (SSB  operation). 

standard  MMIC  such  as  the  MAR  se- 
ries, an  INA-02170  costs  more.  MAR 
devices,  which  are  limited  to  a  5  dB 
noise  figure  and  relatively  lower  gain, 
cost  less  than  $2  each.  The  INA-02170 
costs  $36.45  each  in  small  quantities 
and  $29.25  in  quantities  of  25,  But  I  feei 
If s  a  bargain ^  considering  the  lower 
noise  figure  and  high  gain.  Contact 
Avantek,  481  Cottonwood  Dr.,  Mil  pi- 
tas, CA  98035  at  (408)  432-3060  for 
the  name  of  your  nearest  distributor. 

Solid  State  Amp 

Vikki  Welch  questions  the  use  of 
converters  to  stretch  the  base  station 
into  several  bands.  She  was  not  satis- 
fied with  the  lower  power  level  of  most 
converter  systems.  While  not  wanting 
to  burn  a  hole  in  the  sky,  she  wants  a 
device  with  enough  power  to  operate 
with. 

Referring  to  the  6  meter  solid  state 
power  amplifier  in  the  September  1 989 
issue  of  73  Magazine,  Vikki  wants  to 
know  the  values  for  the  RF  chokes 
used  in  the  amplifier.  Well,  VIkki,  I 
started  the  design  from  Motorola  appfi- 
cation  notes  that  covered  devices  simi- 
lar to  an  A50  (50  watt  NPN  power 
device  at  50  M  Hz)  transistor  1  had  in  my 
junk  box.  The  values  for  the  RFCs  are 
as  follows:  The  base  RFC  (flFC3)  is 
about  10  turns  of  ^22  wound  on  a  large 
{0.3S'')  ferrite  bead  (inductance  about 
10  pH).  RFC1  (collector  DC  feed)  was 
10  turns  of  jf^22,  air-wound,  Vz*'  in  di- 
ameter, but  I  later  replaced  it  with  10 
turns  wound  on  a  2  watt  resistor,  value 
not  critical.  RFC2,  originally  18  turns 
on  a  T-50-6  ferrite  core,  was  similarly 
replaced  in  the  manner  of  RFC! . 

The  point  is  that  the  values  are  not 
critical,  but  you  need  a  good  RFC  to 
ensure  that  it's  doing  its  job— bypass- 
ing the  RF.  You  can  vary  the  bias  cir- 
cuits In  almost  any  circuit  constructed 
for  class  "C"  operation  (CW  or  FM), 
making  them  usable  tor  SSB  opera- 
tion. See  Figure  2  for  a  typical  bias 
arrangement. 

The  bia:S  circuit  is  tied  into  the  lower 
end  of  the  RFC  (which  is  grounded  for 
FM  or  CW  operation),  giving  the  tran- 
sistor a  bias  voltage  to  turn  the  device 
on  (slightly).  The  device  will  fully  turn 
on  with  07  volts  on  the  base,  going  into 
hard  conduction.  What  we  want  to  do  is 
control  the  base  voltage  to  turn  the 
transistor  on  just  a  little  bit  so  the  col- 
lector starts  to  draw  a  little  current;  say, 
about  50  to  100  mA,  This  makes  the 
transistor  stage  operate  in  the  linear 
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Figure  3.  NE-5205  Amplifier. 

portion  of  its  curve.  This  requires  a 
voltage  in  the  range  of  0.3  to  0,4  volts; 
any  higher  and  the  device  will  go  Into 
full  conduction. 

If  you  Inave  a  DC  ammeter  in  the 
circuit,  you  should  see  a  small  increase 
in  collector  current  without  RF  drive, 
applied  as  you  adjust  the  bias  en.  The 
idea  is  to  draw  a  small  amount  of  col- 
lector current  for  SSB  use,  making  the 
circuit  linear.  If  your  bias  circuit  is  ad- 
justable, set  the  collector  current  to 
about  50  m A  for  each  device  in  your 
final  amplifier.  If  the  amplifier  is  to  be 
used  for  FM,  no  bias  is  required  for 
class  "C"  operation.  For  linear  opera- 
tion, the  transistor  is  operated  in  a 
class  "A"  to  "A/B"  range. 

Adjusting  New  Amplifiers 

When  adjusting  a  new  amplifier  for 
the  first  time,  it's  best  to  begin  with  t lie 
input  circuit  match,  and  tune  for  best 
SWR.  (DC  collector  power  is  not  re- 
quired at  this  time.)  If  it  is  on,  use  short 
adjust  periods  to  avoid  overheating. 
When  youVe  finished,  remove  the 
drive,  turn  on  the  amplifier  (DC  power), 
and  adjust  the  collector  circuit  through 
its  full  range.  Watch  the  current  meter 
for  any  increase  in  current  indicating 
oscillations,  and  If  there  are  any,  re-po- 
sition components  to  minimize  any  in- 
stability In  the  circuit. 

Most  amplifiers  tend  to  be  oscillators 
and  most  oscillators  tend  to  be  ampli- 
fiers. For  most  projects,  you  just  have 
to  do  a  little  work  to  stabilize  them .  This 
procedure  is  not  limited  to  the  6  meter 
power  amptjfker,  but  is  typical  of  most 
amplifier  alignment  steps.  Just  be 
careful  when  working  with  expensive 
devices.  Watch  the  dissipation  ratings, 
and  especially  the  polarity,  as  simple 
errors  in  judgment  can  ruin  the  device. 
With  solid  state  devices  you  don't  get 
a  second  chance;  they  can  go  up  in  an 
invisible  smoke  screen  faster  than  you 
can  say  ''X?*#l!r'.  Think  the  operation 
through  first,  then  perform  the  step, 

Michael  Circ  of  Toronto  Is  working 
with  low  frequency  antennas  for  his 
Sony  Pro-80  VLF  receiver  on  80  to  1 50 
khz.  He'd  had  trouble  with  a  signetics 
wideband  NE-5205  op  amp.  This  S-pin 
DIP  op  amp  has  a  gain  of  20  dB  from 
DC  to  600  MHz,  with  a  50  ohm 
impedance  and  noise  figure  of  about  6 
dB.  The  test  circuit  Is  almost  identical 
to  a  standard  MMIC  ampiifier's  circuit- 
See  Figure  3. 

Michael  questions  the  Input  match  to 
a  short  telescoping  antenna,  and  he's 
having  trouble  with  the  circuit.  Michael, 
I  have  had  similar  troubles  with  some  of 
the  packaged  amps,  and  \  find  that  a 
high  impedance  FET  gives  a  better  match 
and  a  noise  figure  of  less  than  1  dS, 

In  tests,  I  found  that  the  ferrite  an- 


tenna N6IZW  and  '  constructed  was 
superior  to  a  wire  or  telescopic  anten- 
na. You  could  use  other  material,  such 
as  a  stripped  antenna  loop  from  an  old 
FM  tuner,  to  construct  a  si  mil  ar^  com- 
pact antenna,  or  buy  a  new  ferrite 
rod  from  Ami  don  Associates,  PO  Box 
956,  Torrance  CA  90508,  phone  (213) 
763-5770. 

You  can  add  a  short  telescopic  rod  to 
the  hot  end  of  the  ferrite  antenna*s  coil 
This  would  tend  to  make  the  antenna 
less  directional  than  the  fen-ite  rod  by 
itself.  See  the  February  1990  issue  of 
73  for  details  on  the  ferrite  antenna. 

A  similar  circuit,  developed  by  David 
Curry  WD4PLI,  appeared  in  the  June 
issue  of  73,  page  30,  He  used  a  J-310 
1 0 w-  n  oise  FET  o  n  the  i  n  p  ut  ci  rcu it  and  a 
low-pass  filter  to  reduce  broadcast  in- 
terference. His  circuit  uses  a  5  to  10 
foot  wire  antenna.  Check  out  his  arti- 
cle; it's  quite  a  good  construction  pro- 
ject. He  even  has  a  kit  available  with  all 
components  for  those  interested.  If  you 
missed  his  article,  write  to  73  Maga- 
zine, Forest  Road,  Hancock  NH  03449 
for  a  copy. 

Brian  Grose  KB7Y  Is  looking  for  a 
source  of  1 N23  diodes.  With  the  rise  in 
popularity  of  10  GHz  operation,  these 
sought-after  detector  diodes  are  get- 
ting hard  to  find.  I  remember  when  we 
were  more  interested  in  finding 
1N 4007s  for  our  high  voltage  power 
supplies,  and  ignoring  the  1N23  types. 
Now  the  1N4007  Is  10  cents  and  the 
1 N23  is  $1 0,  Quite  a  turn  of  events. 

Why  do  some  diodes  cost  so  much? 
Coding  of  the  devices  starts  with  the 
plain  vanilla  or  1 N23,  which  has  a  high 
noise  figure  of  about  8  to  10  dB  at  10 
GHz.  Next  come  the  1N23A,  B,C,D,E 
and  so  forth^  Each  successive  letter 
designation  indicates  a  slightly  lower 
noise  figure,  I  believe  the  1N23F,  with 
about  5  dS  at  10  GHz,  is  about  the 
latest  type  a  vail  able. 

The  1N23WFR,  a  modification  of  the 
basic  "F"  diode,  does  not  have  a  lower 
noise  figure  than  the  1N23F.  The  "R" 
Indicates  that  it's  "reversed"  from  nor- 
mai.  See  Figure  4.  You  can  place  the 
diode  In  a  circuit  of  either  polarity  by 
removing  the  base  sleeve  and  revers- 
ing it  so  that  you  can  place  it  on  the 
other  end  of  the  diode.  Of  course,  low 
noise  diodes  with  reversible  polarity 
cost  more  than  the  plain  old  1M23s. 
They  all  work  well,  but  the  tower  the 
noise  figure,  the  more  sensitive  your 
system  wilt  be. 

Instead  of  running  out  and  ordering 
devices,  look  in  the  junk  boxes  at  swap- 
meets.  The  best  place  is  in  old  mi- 
crowave test  sets  and  echo  boxes  once 
used  for  military  radar  applications. 
Some  of  them  have  one  or  more 
front  panel  devices,  with  spares  in  the 
lid  of  the  set.  Check  it  out.  That  junk 
radar  test  set  could  just  be  hiding 
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Figure  4.  Microwave  diodes  0N2t- 
1N23  types). 
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lone  or  two  or  up  to  five  1 N23  devices. 

Addiiionally,  several  detector 
mounisor  commercial  military  dual  6b- 
tedor  mounts  a^e  on  the  surplus  mar* 
koi.  They're  usually  turned  down  since 
the  mouois  are  f>Ot  for  a  frequency  of 
interest-  So  what?  tf  the  price  is  right, 
just  remove  the  diode  and  discard  the 
piece  of  metal,  rf  you  don*t  need  rt. 
Usually  you  can  obtain  such  items  for 
bargairr  prices,  around  five  dollars. 

During  the  first  thirty  minutes  of  a 
targe  swap  meet,  I  have  been  known  to 
be  very  antisocial,  and  even  show  up 
with  a  downward'iooking  stance,  hat  In 
place.  I  guess  my  brand  of  disease  is 
parts -or  iemated,  and  must  be  satisfied 
by  a  hound  dog  hunting  approach. 
While  it  IS  addictive,  it  usually  subsides 
in  twenty  minutes  to  hatf  an  hour,  and 
eventuaNy  returns  you  to  tiack  to  normal. 
Hope  you  have  good  tuck  scroung- 
ing your  local  swapmeets^  I  might  even 
bump  into  you  at  one.  after  the  initial 
twenty  minutes  or  so. 

Hem  Microwave  Product 

Emcom  rndystrfes  (Ed  Emich)  ts  intro- 
ducing a  1 0  GH2  wavemeter  or  very  conv 
pact  design  from  The  RSG8  Handbook, 
avaijable  for  amateur  use  for  about 
$100.  The  wavemeter  is  self-celibral' 
tng  and  capable  of  identifying  frequen- 
cies to  an  accuracy  better  than  5  MHz 
at  to  GH2.  It's  simpie  to  use.  requiring 
onfy  a  coupling  hole  dnWed  into  a  sec- 
tior*  of  wavegufde  fof  mounting.  Unlike 
commercial  wave  meters^  which  lend  to 


be  large  and  bulky,  this  six-inch-long 
wavemeter  ftis  in  your  palm,  maktng  it 
adaptable  for  mountain  topping  and 
field  frequency  measureTnents. 

The  wavemeter  is  micrometer  driv- 
en. Using  your  existing  detector  or  ex- 
ternal relative  output  meter  as  the  ref- 
erence indicator,  you  can  adjust  tHe 
wavemeter  for  a  dip  in  power.  When 
you  see  a  dip  output  power  on  your 
external  meter,  note  the  micrometer 
reading  and  jot  it  down  (quarter-wave 
reading).  Then  continue  to  adjust  the 
micrometer  in  the  same  direction  till 
another  dip  in  the  meter  is  olaserved 
(three-quarterwave  reading).  Now  sub- 
tract the  first  reading  from  the  second 
reading  and  divide  the  answer  imo 
239,600  to  obtain  the  operating  fre- 
quency in  MHz  at  10  GHz.  (Normally- 
SOOOOO  is  the  correct  number,  but 
299,600  is  !he  correction  for  tempera- 
ture and  33%  humidity).  The  meter 
worlds  from  9  to  about  1 1  GHz.  Contact 
Ed  Emich  at  Emcom  industries.  10 
Howard  St.,  Buffalo  NY  14206  or 
phone  C7t6)  852-3711  for  this  and  olh* 
er  items  befng  devetoped  for  amateur 
microwave  use. 

Next  month,  well  get  back  to  the 
6  GHz  oscillator  project.  As  always,  I 
will  be  happy  to  answer  any  questions 
concerning  VHF/UHF  or  microwave 
retated  items.  Please  send  an  SASE 
for  a  prompt  reply,  which  you  wIN  re- 
ceive except  during  10  GHz  contests 
and  AHRL  conventions.  73.  Chuck 
WB6IGP 


Introducing  Two  new  C64  Cartridge  programs 


#1   For  ATV..  HI  RES  NTSC  Video  Page  Gen 


Sarnpl 


le  VroG  screen; 


Video  Page  Generator 


P|Sj3 1  ay  3^  Latter  Sizes 


Color  «ach  Wne^  backfo  jnd  &  lettef 


...Rash  &  SiO  letter  Crawl  Hrves... 


Vary  line  posit  Son  Eng:  Clock  +  date 
Auto  lo«d  &  Si<|iienc:«  In  any  ord«r 
HI  rtmolutlon  professional  display 


t2:24:36 


Saturday  ¥'1 5  w 


BMC  or  Din  Output  CZ 


MTSCTSVkteQ 
BNC  5uppl4«d 


Vid«>  Page  Genwator  fModel  VrD<3>  FffStufW: 
*Up  to  1000  pad»«  c«n  save  to  disH 
^DlN  to  BNC  cabitt  7511  NTSC  video  output 
•Us^f  friendly  sample  demo  display  screens 
*V10Q  Cart  Can  be  used  without  a  disk  drive 
^User  defined  pAg*  &  folder  sequence 
*Vary  character,  bBckround  &  screen  colore 
'Display  and  edit  any  page,  auto  loads  disk 
*Use  with  the  C64  ,  C64C  /  or  123  computers 
■High  ResolutSort  NTSC  ^\deo  Pixel  IrraQe 
Tuil  screen  pro1««sionej  color  displa)^ 
*Ldw  cost,  ea5v  to  program,  user  frieiidly 
*TwD  240  character  crawl  lines  per  page 
*3 S3ze  iettar^,  flash,  crawl,  scfoH.  16  coiofs 
*Updiai£ja  Ik  Oispiay  new  pag&s  vEa  modem 
T3titf>iliy>  lime,  date  &  day  when  set 

llo(f«(  "ViOG"  or  TPSG*- 

EPftOH  Autotioot  Can 


VIDG  S189.95 

+$5.00  SM,  C/L  ADD  6.25% 

Inc.  Cart,  disk  &  BHC 
7511  eNC  video  out 


Disk  Drive 

Option  ai 


E 


1 


COMMODORE  64 


□  C^i 


^^j-—'Q,' — ■ ' — ^  ^ 


Program,  load, 
save,  dk  centre  I 
ifrom  telephone 

via  Mod-EHm  at 
Packet  TNC 


#2  "Repeater  Manager" Automatic  Contror  operator 


"Touchtone  Programmable  Sequence  Generator  ModeiTPSG' 

*U&0  as  Repeater  Manager  to  program  your  controller  with  automalle  touchlone  strings 

•Conned  direcily  lo  tone  decoder  Input,  or  send  the  audio  via  your  FM  Transcuiver 

"Will  Kay  trunsmitter  PIT  and  send  your  CW  ID  atter  execution  of  Touchtone  siring 

*f|^^33C  tnpul  altows  modiefn  or  Paekei  control  remotely  from  any  computer 

"Generatat  28  digit  long  "macro"  touchtone  alarm  sequences  at  progtemrTwd  tJm*  ftnd  dates 

-DaHy,  weekty,  or  instant  event*  generated  with  Keyboard,  RS232  Modern,  Of  TNC  input 

•ALaf  m  touchtones  generate  even  while  programming  r»w  ewentst 

"Vktoo  OMtpul  from  the  C64  can  be  uud  to  display  current  event  status  In  real  time 

*tturidfad4i  ot  alarm  dock  events  ectKvate  «>ach  prograrnrrM<f  touch torw  sequence 

•Outputs  (GOOO)  louchlorw  audio  tiom  C&4,C64C  or  CI 28  Coni|>ut«f 

"Cti*nge,  update,  delete  or  ^rwrate  louchione  sequence  via  keyt>oard,  HlC,  or  Modem 

*Pmpirn  any  device  that  accepts  touchtone  comfnands  from  fciy  location 

Vttann  leqtienofti  may  be  saved  to  disk  as  files  conminlng  wieka  or  months  of  events 

^f>srlntand  display  an  events  to  printer,  to  local  monitor,  or  rennotely  vie  TNC  or  modem 

*Ad|isMable  touchtone  speed  A  tone  difil  tength  f  nominal  40  Ml  111  sec.  digit} 

*C3fitlofiai  battery  back  up  with  the  12V.  OCPS  Power  Supply;  Inc.  eohi  crystal  time  besa 

'Ask  about  our  C64  user  port.  Hay«^  compatibFe.  120Q  &  2400  baud  rrwdems  tTorri  S7^  &S 


Engineering  Consulting 

593  Candlewood  St 
Brea,  Ce.  92S21 
Teh714-671-20Q9  FAX:714*255-99S4 


Model  TPSG„,S1 89.95 

+$5.O0  SH,  CA.  ADD  6.25% 
Inc.  Cart,  disk  &  audio  din  plug 


MASTERCARD  VISA  AMEX  DISC 


The  Radiokil  DVR-60  Digital  Voice  Recorder 

state  of  the  art  surface  mourtt  technology  provides  unequated  price/ 
performance  benefits  In  a  unit  Ihat  measure?  oniy  2^i  w  3%  inches. 


PRICE 
$149.95 


1  Meg  V  T  Drams  Sd.OS  ea. 
30  Sdcomta  Per  DRAM 


Numerous  Amaleur/Comn^ercial/EducatiDnal  ApplJcatlortf : 

•  Repeater  ID  and  Messaging    *  Simpler  Repeater      •  Voice  MailbOK 

•  Conie$tar^DXER  Voice  Messagingjnteff  ace  with  Popular  Con  I  eat 
Logging  Programs 

•  Missed  or  Busied  Call  Playback  Wor^s  on  ANY  Audio  Signal 

•  In  si  ant  Replay  o*  Emergency  or  Traffic  Messaiges      •  Home  Security 

•  Talking  Sigfi     •  Public  Address  Systefri^  EiYterger^y  Annoi^ncementa 

Specifications: 

'  Up  to  16  Variable  Length  Messages 

•  efl  Seconds  RecaiTling/PtaybacK  AvaVtab^e  as  Shipped,  User 
Expandable  to  4  Mmutes 

•  Message  Buffers  Completely  Soft  Sectored 

•  Random  Access  Playback 

•  Select  able  Coritlnucius  Loop  on  Record 

•  M ar^ u at  or  Computer  Con irolabie 

•  32KBPS  Sampling  Rate  for  Natural  Sour^ding  Audio 
>  SetecEable  input  Gain  Levels,  0,  2Q,  or  46  2V  PP  Niax 

•  Message  Select :  Up  to  4  Lines  Binary  Code 

•  Signal  to  Molae  Ratio  55  d8  •  Power  flequlrements  9-1 S  VDC®  50  ma  Peak 

•  Distoriton  Less  Trian  2%  THD      »  Compietely  Wired  and  Tested  NOT  a  Kit 

The  DVR-SO  Js  provided  with  fufi  documentation.  Four  holes  are  provid- 
ed on  the  PC  board  for  mounting  convenience.  AM  Input/outpul  lines 
and  component  designations  are  clearly  silk  screened  on  the  board, 

0E¥  and  DsEter  inquiries  Weicoms 
Custom  Design  and  Production  Faoiiities  Avstfabt^ 

RADIOKIT  •  P.O.  Box  973  C  •  Peiham,  NH  03076 

(603)  63S  2235 
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Receive 

Weather  Satellite 

Images  and  Cliarts 

on  your  PC 

with  Quorum's 

Totally  Integrated 

and  Affordable 

Weather  Facsimile 

System 


QLiunim  ininiduifesi  thcfirs^l 
lutiilly  itttei^uted  ^Mcm 
for  ttie  rcccptitm  of  v«ejjthcrr 
^aielMic  miiij^cs  iJirealy  tin 
your  pt*rsun:ji  cumpuicr. 
Selection  of  HF  NAFaX, 
nOliS  WlihAX.  GOESTAF, 
MrTEOSAT.  NOAA  ;inij 

MhlEOR  APT  (indudins 
saieJlite  downlink  frequency 
selection)  ure  made  under 
rompleie  praj^tum  cumroi 
from  yuur  PC  keyboard. 

The  c^!iy  tu  lc*irn  and  use 
Sitnu  driven  prqgfmw  nflow^ 
vtMi!  lu  cjptu  re,  store,  re  irio-^. 
vie%h  and  prtm  tntiiges  mib  a 
few  slmpk  lteystrol;«3y^  Im- 
iigc&  am  be  colorized  from  3 
paleite  f>f  up  to  2oZ,tNNl  cubf^ 
wtien  u^in^  a.  VGA  displi^, 

Sv?i<tem  c<infigur<irinn» 
c^pa bk  ij r  N  A F A X  rece pi  i tin 

Hlun  lit  %WKm  wlijle  ftdSy 
capyhle  sy stents  cun  be  am- 

providing  profession^ii 
qu:iiiEy  ;ii  low  prices. 

For  ctimplcic  iJurrirmsLlion 
iind  J  Demo  DbL  oill  (ir 
wiite; 

Quorum  Co mmunioitiuii!^ 
[nc^  1Q2II  %  Main  St.  Suite  A 
Cmpevine,  TX  7*i(J5l  mil 
Am-AhbL  tX  dtmnTo^  a 
demo  from  our  Bui  lei  m 
B«Kjrd  by  calfjfig  (HI?)  421. 
ilim  u^kg  24m  baud.  K  dma 
irfts  and  Nci  p'arily^ 


QUORUM  COMMUNICATIONS 


! 
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Number 34  on  your  feedback  card 


Low  Power  Operation 


Mike  Bryce  W98VGE 
2225  Mayfiower  NW 
Mas^iflon  OH  44646 

The  DB25  Rrg 

After  severpi  moJiths  of  talking  about 
VFOs  and  other  means  of  controlling 
transmitter  frequency,  this  month  is  a 
180  degree  turnaround.  This  month's 
project  was  the  effort  of  Michael 
Czuh3jewski  WASMCQ.  Here's  a  short 
story  on  how  this  month's  rig  got  its 
name. 

'One  day  W83EVS  showed  me  a 
srnall  plastic  bottle  which  had  previ- 
ously contained  DB-26  connector  pins 
{for  RS-232  computer  use)-  A  common 
bottle  size  is  Z'^/z  drams,  with  an  inner 
diameter  of  0  8  inches  and  a  length  of 
1 A  inches.  This  is  about  40%  of  the 
volume  of  a  35mm  film  canister,  the 
size  for  the  DB25  Challenge,  Anything 
that  would  fit  mside  was  defined  as  a 
DB25  rig,  whether  a  receiver  or  trans- 
mitter. 

''Initially  I  was  confident  of  my  goal 
to  place  a  transmitter  inside  the  con- 
tainer, but  doubted  that  my  partner 
could  fft  an  entire  transceiver  inside. 
As  things  turned  out,  both  our  goals 
were  achievable." 

Specifications 

WB3EVS  and  WASMCQ  toosely 
agreed  on  some  rules:  no  surface 
mount  devices;  components  and  tech- 
ntQues  had  to  be  common  and  avail- 
able; no  one 'transistor  transmitters  or 
crystal  set  receivers;  transmitters  must 
have  at  least  an  oscillator  and  amplifi- 
er, along  with  harmonic  suppression 
on  the  output;  crystal  control,  if  used, 
could  be  external,  but  any  VFO  had  to 
be  inside  the  bottie;  and  finally,  the  rig 
must  be  capable  of  making  actual  con- 
tacts on  the  air.  The  output  power  was 
not  specified,  but  they  aimed  for  at 
least  1/4 W.  A  lot  Of  things  were  not 
spehed  out,  to  allow  room  for  experi- 
mentation and  innovation.  They  ac- 
cepted this  project  as  a  challenge, 
rather  than  a  competition. 

Details  of  the  Challenge 

The  rig  is  based  on  the  "WIFB  Tu- 
na—Tin Two"  from  the  May  1976  issue 
of  QST.  W  puts  out  V3W  on  40  meters. 
WASMCQ  used  a  piece  of  0.8"  x  1.4' 
perfboard  with  0.1 "  hole  spacing. 

By  comparison,  WA5JAY  built  his  rig 
on  three  perfboard  discs,  with  the  lay- 
ers stacked  on  top  of  each  other.  QRP 
high-rise!  His  method  was  much  more 
space-efficient  WASMCQ  quickly 
abandoned  the  Idea  of  mounting  the 
parts  on  both  sides  of  the  board.  As  a 
fesutt,  the  only  parts  on  the  bottom  are 
a  resistor,  a  toroid,  and  a  trimmer  ca- 
pacitor. 

Wiring  is  all  point-to-point,  with  sev- 
eral wires  often  sharing  one  hole.  All 
ejflernal  connections  were  made  with 
wires  coming  out  of  the  bottle.  The  par- 
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tici pants  in  the  DB25  Challenge  sug- 
gest that  at  least  one  connector  be  in* 
eluded  on  the  bottle,  if  possible. 

WASMCQ  used  a  pair  of  2N39Q4S  for 
the  crystal  oscitlator  and  amplifier.  The 
plastic  cases  of  the  transistors  were 
filed  to  obtain  the  same  size  heads  and 
reduce  bulk.  WASMCQ  added  another 
transistor  to  allow  for  a  convenient 
method  of  keying  the  r Eg.  "I  cheated  a 
bit."  said  WASMCQ,  "and  used  a 
2SC2458  pulled  out  of  a  junked 
TS930S."  You  could  also  use  a 
2N39QS. 

Miniature  parts  such  as  1/10  watt  re- 
sistor, monolithic  capacitors^  and  T2& 
and  FT23  toroids,  were  used  exten- 
sively. Both  male  and  female  DB-25 
pins  were  used  as  connectors.  These 
were  tied  onto  the  board  with  a  single 
strand  from  stranded  wire.  The  wires 
were  then  re-soldered  for  rigidity. 

Matching  pins  are  plugged  Into  the 
wires  for  the  crystal,  power  and  key. 
The  antenna  connected  via  a  piece  of 
RG-174  coax  terminated  in  a  BNC 
plug.  Two  more  pins  were  soldered  on- 
to a  crystal  socket,  so  it  could  be 
plugged  into  the  bottle. 

You  can  stick  a  jeweler's  screwdriv- 
er through  a  hol&  in  the  3Jd6  to  tune  the 
trimmer  capacitor  to  pull  the  crystal  fre- 
quency about  SOO  Hz.  Power  output 
ranges  from  250  to  500  mW,  depend- 
ing  on  the  frequency.  The  oscillator 
may  be  keyed  or  ieft  on  continuously 
while  transmitting,  depending  on  crys- 
tal activity.  Jumper  the  appropriate 
pins  on  the  board  to  select  either 
mode.  To  key  the  oscillator  along  with 
the  finals  connect  point  "A"  to  point 
"B."  To  keep  the  oscillator  running  all 


The  entire  DB25  rig. 


the  time,  connect  point  "A"  to  point 
"C-"  The  external  T/R  switch  turns  on 
the  12- volt  transmit  line. 

WASMCQ:  "As  any  QBPer  knows^ 
Va  wall  is  sufficient  when  coupled  with 
a  good  antenna,  propagation,  and  op- 
erator skill.  I  put  the  rig  on  the  air  over 
two  weekends  and  made  1 0  easy  con- 
tacts in  seven  states  on  40  meters." 

DB25  Contest 

Are  you  up  to  the  0B2S  Challenge? 
Well,  let  me  sweeten  the  pot.  How 
about  working  100  countries  with  the 
DB25?  To  do  this,  you'll  need  some 
guidelines  to  follow.  These  guidelines 
will  be  the  same  as  those  Mike 
WASMCQ  and  Robbie  W83EVS 
adopted,  with  a  few  more  I'll  add  my- 
self: 

If  crystal  controlled,  a  maximum  of 
10  crystals  can  be  used.  Since  DB25 


plastic  bottles  may  be  a  bit  hard  to 
come  by,  you  can  use  a  35mm  film 
bottle.  Fuji  film  comes  in  a  clear  plastic 
bottle.  Maximum  power  output  is  500 
milliwatts.  If  VFO  control  Is  used,  it 
must  be  internal.  No  net  contacts  or 
contacts  made  with  higher  power,  and 
then  switching  to  the  DB25  will  be  al- 
lowed. The  100  countries  must  be  on 
the  active  ARRL  DX  list.  No  contacts 
allowed  before  1/1/91,  to  give  every- 
one a  fair  start.  Maximum  time  for  com- 
pleting the  task  will  be  two  years. 

Of  course,  you'll  need  the  QSL 
cards,  but  photocopies  will  be  fine,  And 
a  photograph  of  your  rig. 

So,  what  will  you  get  out  of  all  of  this? 
How  about  a  nice-sized  trophy!  One 
you'  II  be  proud  to  show  off  to  the  rest  of 
the  worJd,  and  let  them  know  just  what 
500  milliwatts  can  do.  All  from  a  rig  you 
can  put  inside  your  shirt  pocket. 


t  B  T  T-SO-2 


Xiai 


FT'?3-43 


30  pF 


4.7K 


Paint  A 


2SC245e  Of 


OljTJ^i.jI 


^ 


"^ 


^  470  pF 


470 pf  -=tr 


key 


U^ 


The  schematic  for  thB  DB25  transmlU&r.  Use  1/10  watt  resistors  and  VERYsmaH  components. 


North  Olmsted  Amateur  Radio 

29462  Lorain  Road 

Nortli  Olmsted,  OH  44070 

216-777-9460 


Handi-Finder 


Daiwa 

Heath  Company 

71  GAP     Diamond 


many  other  items 


liil 


C JflCLC  7  S  ON  READER  SOt VK^  CAftO 


END  YOUR 
SEARCH  FOR 
THE  BEST 
DEAL  WITH 
DEN-TRONICS 


LOOK  NO  FUHTHEft  DEN  TROKICS  IS 
YOUR  AUTHORIZED  DEALER  FOR  . .  . 

AEA  KANTRONICS        MFJ 

PK-232        KAM   KK-Z   KPC'4    MFJ-127g 
FSTV-430  MFM370B 

P*^'6a  ANDMORBi     '^FJ1274 


ORDER  LINE 

1-800-PAC-KITT 


DBi-nONKS 

AMATEUR  RAD^O  &  COMPUTER 


Twc/t 


CENTIIII OE  VEinAST 
SERVICH)  AUTOniZADD 

soviet  Auihori^erd  Cvntir 


aesu 

UDER  MUNDlAi  EM  RADIOCDMUNICACION 

World  l^^a^i'  m  R^dioComrrunicAlion  Equlpm^m 

HF     IHF     UHF 

DISTnUIUIDORES  AUTORIZADIIS  DE: 

AuihQri;t.-d  Di^rribulors 

Va^u    A^tv\    Hiistlei^    54gnalK    Ltfwn    Conn^t  Systems    Cushciaft 

INDUSmmi.  CmiilERCMLflllVADO.  RADlOAFICieil 

UUUMITA  DE  f  AimCAl 

UinuliCl u^ fz I  ><  W<| r r  iirM y 

nuunoiiiiNicicFimEs 


TUIIT,mC, 
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SPY  ON  THE  EARTH 


See  on  your  computer  screen  what  6  US, 
Russian,  and  Japanese  environmenlal 
satellites  see.  Learn  data  acquisition  and 
computer  imaging.  Make  money  seffing 
acquired  data.  Makes  terrific  science 
project.  We  manufacture  and  sell  all  the 
equipment  you  need. 

In  business  since  t956. 
For  complete  details  dial  our  electronic 
bulletin  board  anytime. 

300-2400  modem,  8  bits,  1  stop, 

no  parity:  (718)  740-3911. 
Voice  8  AM-1 PM:  (71 8)  468-2720. 

Vanguard  Labs,  Holfis,  NY 
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^^^ 


MOTOROLA  RADIUS 

•  For  the  discriminating  amateur  involved  in 
commercial  communications  aswelL  Meet 
significantly  tighter  commercial  specs! 

•  Up  to  40%  discount. 

•  3  year  warranty  by  Motorola,  an  added  year 
provided  by  Procomm, 

•  Mobilesfhandhelds  and  accessorfes  \o  meet 

your  amateur/commerciaJ  needs 

simultaneously. 

Motorola  Catalog  S10— 

refundable  with  purchase. 

PROCOMM 

*J  rri'TIE  1948  Coventry  Ct. 

Thousand  Oaks,  CA  91362 
Phone:  805-497-2397 


The  Wideband 

SUPERCONE 

ANTENI^A 

T)(/RX  JO  meter,  VHF. 
UHFand  Microwave  bands 


SUPERCONE 

$99.95 

•  AflRL  approved,  73  iwew  in  April  1989  and 
MooitDfing  Times  review  in  Aygust  1989 

•  Ideal  for  indoor/outdODf  use 

•  Use  either stamiig  on  radials  or  50'  in  the  air 

•  Only  2  lbs.  fugged  cor^ruction,  no  Mem 
tubing,  US  made.  5  minutes  to  assefnble 

•  Btpandabie  to  TX/HX  ofi  all  HF  bands 
(Supercone  Plus],  no  added  fidiais  needed, 
Kieal  for  all  transceivefs,  scanners 

« Full  money  back  guarantee 

PROCOMM 

1054972397 


I 


The 

SUPERCONE 

PLUS 

TX/RX,  HF.  VHP.  UHF 
and  Microwave  bands 


Next  Day 


XJSLs 


AntennasWest 

,(H01j  373-8425 


»>  Ship  SrxiDoy    Ittd  Day  ASAF 

100      ii^.vs  vu.*is    si9.*s 
20*     sj*.9S  sj'i.?*^    s:«,*5 

100   S^9.95  S44.95  $39.^5 
500   S54.95  S-19.95  %4A.^5 

1000   S99-95  $S9,?5  *79.*I5 


All  -nA'ti  p»^J  ^tJ  li-y  kir  'fifi-^rin  mjh 
F^r  >n-triij{iT  «4r  jtljvtiy  idd  $10. 

Bos  50062-S,  Pr.Hi,-t  HT  aihO^ 
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1990  CALL  DIRECTORY 

(On  Microfiche) 

Call  Directory  ....,,. $10 

Name  Index 10 

Geographic  Index 10 

All  three  — $25 
Shipping  per  order  $3 

BUCKMASTER  PUBLtSHING 

Mineral,  Virginia  23117 
703:  894^5777         800;  2&2-562e 


^ 


'J 
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SUPER  PERFORMANCE  BATTERIES 


UPDATEO  SUPER  tCOM 

SUPER  ICOWl  BP  7S.  132  vofts. 
1200ma  triple  the  capacity  of  ttie 
Icom  BP-7  5w  output 

mfm  \tm  bp-bs.  96  vous. 

1200ma.  50":  more  capacity  than 
Itie  icom  BP-8 

Bath  are  rapid  base  charge  ^nly  or 
slide  m  wall  changer .  4  inches  hig^ 
BP'7S  or  BP-8S  Sffi  00 

SUPER  KENWOOD        E^act  replacefntm  FNB'2  Nicad  pack 
SUPER  KEkWOOD  P&2SS/Pfi26S,a4    for  Vaesu  FT -4O4fl/207R/208H /708ft 


volts,  900ma.  dout>le  the  capaaiy 
of  the  PB^25/P8'26  for  me  2S00/ 
2600/3500/3600  Charge  with  eilher 
the  standard  wall  ct^argef  or  drop 
m  charger  3  inches  high  S66  00 


S23  50 

SPEAKER/WICS 

Vom  }m-%  135  00 

Y?!fisy  MH12A;B  S3I.00 


SUPER  YAESU 

SUPER  YAESU  FWB^SR   12  volts, 
lOCXJma,  doubfe  the  capacity  of  the 
Yaesu  FNB-4  5  watt  output  Rapid 
charge  only  S71,00 
SUPER   mSU   Flie3S.  96  volts, 
T200rna  In  pie  the  capacity  of  the 
Yaesu   FNB-3.  35   watt   output 
Rapid  or  wall  charge  S6500 
Both  are  pertecl  for  the  03.  09  and 
727  series  radios  and  are  4  inches 
high 

Inserts  lor 

Kenwoeti  PS-2E.  25H.  26  S25  00 

loom  Br3  S1&95 

loom  8P  5  [SOOmaf  S24  96 

Icom  BP-7  [SOQmal  129.50 

Icom  BP-fi  S2E5Q 


Fyjl  \mt  for  YaesiJ  4!  1/811/470  FNB'10/11/t2/14  avaitatrie 
Add  S4  00  shippings  tiamtlinc)  tot  Uti  pack  CT  ristdents  add  8    ta^ 

Complete  line  §f  NtCAO  packs  for  Icom  Kenwood  Vaesu  Tempo  Santec.  ki^m.  Cordless  Telephones, 
Akahne.  Nicadl&  Ge9i-Celts  All  NiCAD  packs  include  1  ye:3r  guarantee  Commercial  Radio  Packs  available 
For  all  your  &atto^  needs,  write  or  call  today  for  a  cornpiele  catalog  OeaJef  inquiries  invrted 

«M0€  BY  HAMS  FOR  HAMS 


(800) 


iUIPOMPHOK  Inc. 

t49  Palmer  RoaO  •  SouthDurv   CT  06430 

'8132  III  CT  f203|  264^3985  FAX:  \im  262^3943 


'McHfsrO^'^ 


CIRCU  60  ON  REAO£?  SEF?VICE  CARO 
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Number  35  on  your  Feedback  card 


ANDOM  OUTPUT 

David  Cassidy  NJGPH 


Two  or  ihroe  youn^  gu/s.  siMing  in  a 
garage  or  baseir^nt.  Along  the  walJ 
is  a  table  On  thai  table  is  an  assortmefit  of 
#qi>^pme<nK  most  of  which  would  bo  quUe 
famihar  to  ihe  average  torn  (in  faot.  &t 
least  on^  Of  the  young  g^jys  is  probably  a 
licensed  amateur  radio  operator),  Thd 
light  from  a  single,  dim  t>u1b  barely  ifluml- 
n^es  the  equipment:  an  AM  transmitter 
(somel  hi  ng  on  i  he  order  of  an  o^d  Heathkit , 
Johnson,  or  maybe  even  sometfiing  the 
guys  have  been  putting  together  them- 
selves from  scrounged  parts),  a  cassette 
player,  a  D-t04  microphone  and  assorted 
home-brew  meters,  switching  boxes  and 
processing  gear.  Noiebook  paper,  all  cov- 
ered with  a  handwritten  scrawl,  is  spread 
In  disarray  across  the  tabJe.  A  slack  of 
cassette  tapes  sits  patiently  before  the 
player  The  soft  glow  of  the  transmitter's 
finals  escapes  through  the  vent  slots  and 
adds  a  peacelLiI  orange  glow  to  the  dim 
scathe. 

The  transmitter  is  checked  ofie  test 
Itme.  ft  is  luned  precisely  to  7.415,  grid 
and  plate  are  normal,  the  output  m  right 
around  50  watts  and  the  SWR  is  rock 
steady  at  t:1.  A  switch  is  thrown.  The 
"transmit"  l^ght  shines  steadily.  Someone 
bits  "play"  on  the  tape  player  artd  the  mi- 
crophone ogtput  is  raised  to  mix  with  the 
(Jown-home  blues  sor>g  coming  from  the 
cassette.  The  guys  talce  a  last  hit  off  ol 
their  long-neck  Budweisers,  ^vd  om  of 
them  howls  like  a  wolf  into  the  siiver  disc  ol 
the  D-id4.  This  ain't  oo  amateur  radio . 
this  is  pirate  radio! 

Radio  Pirates 

Until  recently.  I  hadn't  really  given  much 
tttoughi  10  this  illegal  fringe  area  ot  ihe 
radio  hobby.  Wilh  almost  r^o  exceptions, 
those  who  pursue  this  form  of  freedom  of 
speech  are  careful  to  stay  out  of  the  ama-^ 
teur  bands.  It's  difficult  enough  evading 
the  long  arm  of  FCC  monitoring  stations 
witliout  having  thousands  of  hams  looking 
for  you  J  h  ad  never  gone  looki  ng ,  n  or  had  1 
ever  stumbled  upon,  a  pirate  radio  broad- 
oasl.  Then,  I  picked  up  a  copy  of  Andrew 
Voder's  excellent  book,  Pirate  Ba^Sio  Sia- 
tkms:  Tuning  into  Umiefground  Bro&<^ 
€BSfs  (avatiabie  for  Si 2.50  from  Uncle 
Wayne  s  Bookshelf)^  Yoder's  wel^-wr^tien 
book  gives  a  complete  overview,  both  hid^ 
toncal  and  eurrent.^  oJ  tt^  workl  of  pirate 
radio  siaiioris.  With  his  advice  fresh  tn  my 
mind,  I  started  listening  lor  these  radio 
oullavvB.  This  past  Latior  Day  weekend.  I 
was  successful  in  monitonng  one^ 

The  station  KSentified  rtselt  as  W-CMi-K, 
'*Wortters  Operating  Radio  Knobs/'  Their 
programming  consisted  of  blues-oriented 
rock  music  and  comedy  skits.  The  signal 
{|ualtty  was  a  bit  on  the  weak  side,  further 
Impaired  by  continuous  static  crashes,  but 
I  heard  enough  lo  verify  the  reception.  I've 
written  up  a  reception  report,  sent  it  to  the 
mail  drop  address  given  during  the  broad- 
cast, and  Tm  patiently  waiting  for  the  alh 
important  QSt  card. 

If  this  mysterious  branch  of  SWLing  Is 
something  you  want  to  check  out,  I  can 
offer  a  few  suggestions  Tve  picked  up.  Plr 
rata  broadcasters  confine  their  activities 
lo  a  few  narrow  segments  of  tiie  radio 
spectrum.  Your  best  bet  is  to  listen  arourwj 
7  415  MHz.  from  0200 10  0600  UTC,  On  a 


major  holiday  weekend  nke  L^»r  Day, 
Mernohal  Day,  Juty  4tli,  Of  Thanksgiving. 
In  fact .  one  ol  tlie  tiiggest  limes  of  i  he  year 
for  pirate  radio  activify  is  ngtit  around  tfie 
comer ^MalkTween.  If  you  listen  to  7.415 
on  Halloween  nigfit,  and  you  Irve  in  the 
eastern  r^alf  of  l^rth  Amark:a.  you  can 
almost  gyaranlee  tt^at  you' It  hear  some- 
thing. April  Foofs  Day.  and  any  time  a 
Friday  the  1 3th  rolls  aroy  rKl,  are  also  good 
times.  Other  frequencies  worthy  ot  some 
monitoring  are  1610-1630  kHz.  6200- 
6325  kHz,  6800-7000  kHz,  73SS-7S30 
kHz  and  1 5010-15100  kHz. 

I  wouJd  suggest  that  you  pick  up  a  copy 
ol  Yoder's  book,  It  is  a  great  overview  of 
the  entire  topic.  Another  good  resource  ^s 
Tt\e  Pirate  Radio  Direciory  by  George 
Zeller  ($7  95  at  Uncle  Wayne's  Book- 
sheff).  It  gives  information  on  over  one 
hundred  pirate  stations  including  when 
and  where  they  were  last  heard,  program- 
ming notes  and  QSL  information.  For  real* 
ly  up-tOKJate  Information,  get  in  touch  with 
Tfie  Association  ol  CLandestine  Radio  En- 
thusiastS'  ^^^^  publish  a  monthly  bulletin 
fT^e  ACE}  devoted  to  tt>e  topic,  Sample 
coptes  are  available  for  S2  from  The  ACE^ 
P.O.  Box  11 201,  Shawnee  Mission  KS 
6620 1  You  might  w^nt  to  check  out  the 
ANARC  SWL  net  on  7240  kHz  every  Sun* 
day  morning  at  tO:00  EST  They  di««K 
various  topics  of  interest  to  SWLers,  arvd 
they  often  have  valuable  miormation  of  in- 
teresi  to  pirate  chairs.  Pirate  station  op- 
erators have  even  been  known  to  mlonn 
the  net  ol  future  broadcast  p^ns- 

What  Do  You  Think? 

The  reason  why  I  t>fough1  this  whole 
thing  up  was  to  got  your  opinions.  Some  of 
you  may  think  this  topic  too  controversial 
for  an  amateur  radio  magazine,  Others 
may  feel  Ihal  any  topic  concerning  the 
transmission  of  a  radio  signal  is  fair  game, 
Still  others  might  be  totaily  ambivalent.  Ei- 
iher  way^  I'd  like  to  hear  what  you  have  lo 
say  about  it.  Do  any  of  you  actively  SWL 
these  stations?  Photocopy  some  QSLs 
&n<^  send  them  in.  Have  any  of  you  operate 
ed  S«Ch  a  station ?  Are  any  ol  you  currently 
involved  in  pirate  broadcasting?  (You  can 
write  anonymously  if  you  wish,  but  1  assure 
you  that  your  identity  and  OTH  will  go  with 
me  to  my  grave.)  ShouM  amateur  radio 
operatofs  be  concerned  atxitrt  these  out- 
laws, or  are  they  really  brothers  and  sis- 
lefs  foHowing  a  diffefent  path  to  the  same 
end? 

Don*!  dteniss  tt^em  out  of  hand,  loilcs. 
These  peopfe  are  mo^ly  highly  skill#d 
technicians  who  are  very  senous  abotrl 
tiieir  stations  and  the  issue  of  free  speech. 
They  believe  in  freedom  of  the  airwaves  to 
the  extreme  that  they're  willing  to  risk 
heavy  fines  snd  jail  terms  to  make  their 
point  about  who  should  have  the  right  and 
opportunity  to  broadcast  a  radio  signal. 
Tm  not  necessarily  defending  their  illegal 
broadcasts,  but  I  think  it  would  be  a  mis- 
take brought  on  by  simplistic  thinking  to 
say  they  should  all  be  heavily  fined  and 
thrown  into  jail  until  they  came  around  to 
the  "proper"  way  of  thinking. 

Let  me  hear  from  yo4j.  If  there's  enough 
Interest,  maybe  we'll  publish  some  articles 
on  the  subiect.  ff  not.  well . .  .  t  know  where 
ril  be  this  Halloween  at  0200  UTC. 


Mumt^er  36  on  your  Feedback  card 


ROPAGATION 


Jim  Gray  WIXU 

2WChatmuCifCie 

PaysoftAZSSS^i 


Ready  lor  Good  HF? 

This  month  ts  expected  to  be  very  good 
for  HF  radio  propagation,  with  very  few 
disturt>ances.  It's  possible  that  the  first 
few  days  of  the  month  will  esthipit  nigh 
magnetic  field  indexes  (see  the  "A"  index) 
with  accompanying  poor  conditions  on  the 
20-10  meter  bands,  but  by  the  4th  or  5ih, 
you  ought  to  have  plenty  of  DX  coming 
through. 

Again  around  the  Mth  and  the 
25th  or  26th,  you  may  find  some 
magnetic  field  disturbances,  but 
in  general  you  will  enjoy  Novem* 
t>er's  offerings  for  short  and  long 
skip.  Bands  will  close  sooner  be- 
cause darkness  an^ives  early,  but  i-£^JSAL?wi 
this  is  an  advantage  for  those  who 
enjoy  OX  on  160.  80.  40.  and  30 
meters.  Reduced  atmospheric 
noise  wiil  make  conditions  even 
better,  with  tow  ORM. 


Jim  Gray  WIXU 

TO,  15,  20  UHz)  m  ie  minuies  aftef  any 
tiour  to  find  a  cuftent  W  index,  "B"  tn- 
deic.  and  solar  flux  values.  TrerKfs  will  t^ 
indiraited  by  the  annovnoenwnt  coven  ng 
thB  last  24  hours  and  the  neict  24  hours. 

Compare  tf^  MUF  data  on  the  band- 
time-area  chart  tor  an  overall  picture  ol 
when  arKJ  where  to  find  DX,  and  then  use 
llie  daily  chart  to  discover  wtiat  "condi- 
tions" are  likely  to  t>e  on  the  days  you  want 
to  work  DX.  P  ^  Poor;  F  -  Fair;  G  =  Good. 
Example:  P-F  means  Poor  tending  to 
Fair. 
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Cycle  22 

T?te  jury  is  still  out  regarding 
wftere  Solar  Cycle  22  is  heading 
At  tfve  time  of  writirtg  this  (late  Ju^ 
ly),  the  sunspot  numtiers  have  re* 
mained  steady  and  on  a  "pla- 
teau," with  nnie  chafige  for  about    hz^^^^ 

j  CAwAi-  ZONE. 

Six  months!  Various  forecasts 
have  tteen  made  alraut  the  peak 
ol  Cycle  22.  Some  say  it  was  in 
late  1989;  others  say  early  1990; 
and  still  others  say  it  will  be  in  Au- 
gust of  1 990,  PerJiaps  ttiey  are  all 
wrong,  and  there  will  be  no  peak 
as  suchr  other  than  the  plateau  of 
fairly  high  values  ihat  don'i  ap- 
proach the  peak  of  earlier  cycles. 

It's  too  early  to  tell  what  Cycle 
22  is  going  to  do,  but  one  thing  is 
certain:  It  is  like  no  other  cycle  in 
the  several  hundred  years  of 
sunspot  otiservationl  That  period 
of  time  isn't  even  a  wink  in  Old 
Sol's  eye  when  we're  dealing  with 
a  scale  of  severe!  tiiiion  years . . . 
so  anything  could  happen  that 
h^  never  t?een  seen  twfore'  Be 
prepared  for  unusual  sotar  activi- 
ty in  the  next  ^wefal  years. 

As  always,  listen  to  WWV  (5, 
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RF  Power 

Tubes. 

This  month's  special 

PENTA     fi146B  S  11. 9S 


iS;^K<^>.'^^A;»iS 


3-500Z 

S  95  00 

4-400C 

S130.00 

B11A 

f  12.00 

572B 

s  es  00 

4CX3S0 

S13S00 

FtuS  many  more,  call  or  wrrtfl  us  ncpwl 

Otsoteie  types  ateo  avaiiabi^. 

THE  NEW  TUBE  CO.,  PO  BOX  202, 
MIDDLE  VILLAGE,  NY  11379, 
PHONE  718-894-2131. 


NBO 


CmCLE  94  ON  REAPER  SERVICE  CARP 

Where's  the  Beam,? 

And  tbc  t^ak  f?tttt  TiK'f.  Tea  mJ  15  ricect  H*ECS4]uir(-i 

btwcu'i  ac><k:«4-  Bot  tfrc  DX  bun  nc  Anyv^iiy,  Thif  i^ 
^JH^.  Mv HilS^uiTt  Iff  bcantofll Mtt,  iMif  w^fl 

t«  M         15  M  £*  M         mM 

A  n  teumi  s  i V  es  t  orj*  w&t  u 

BfcLSi  V  L  r  -^T  f Pi«.  i^THgt  ^nth  iK^irtai  #121^  ij.^  gyd  USA.  J 


CIRCLE  ^Q  ON  READER  SERVICE  CAAD 


|PCS2^$99.00 

A  Complete  Digital 
Reception  System 

PC  SWL  contains  the  hardware,  software,  in- 
structions and  frequency  lists  needed  td  aHow 
you  to  recerve  a  vast  variety  of  digitaf  broad* 
casts  tfansmitted  over  shortwave  radio  with 
any  IBM  PC  or  Compatible  computer.  The 
product  consists  of: 
OemoduTator 

Digital  Signal  Processing  Software 
80  Page  Tutorial  Reference  Manual 
WoHd  Press  Frequency  List 
Tutorial  Audio  Cassette  with  Samples 

PC  SWL  automatically  decodes  Morse  code, 
Radio  Teletype,  FEC  {forward  Error  Correcting 
Code),  SELCAL  (Selective  calling  transmis- 
sions), and  NAVTEX, 

ADVANCED  FEATURES: 
Tuning  Oscilioscopa 
Digital  Waveform  Presentation 
Auto  Calibration  and  Code  Recognition 
Continously  Tunable  Filter  Frequencies 
Variable  Shift 

Adjustable  CW  RIter  Sensitivity 
Farnsworth  Code  Compatibifity 
Unattended  Capture  and  Printing 


Software  Systems  Consulting 
150  Avendia  Cdt)rj|lo  "C" 
San  Clemente,  CA  92672 

(714)498-5784 


CIRCLE  244  ON  HEADER  SERVICE  CARD 


'Name  Brands  Only' 

Home  Satellite  Store 


fUCbamd hhstn 


lOfL  C/KU 


unlden 


UST-9000 


idH: 


ItfOB 


Complete  System  -  $988 

only  $25  /mo* 

Including  Receiver,  10*  Antenna,  40' 
LNB,  Polarotor,  18*  Bail  Actuator. 
100ft.  Cable  &  Connectors  and  Toll- 
Fro  e  Installation  Help. 

*  100%  financing  available  to  all 
credit  approved  customers.  Call  for 
Immediate  credit  approval  over 
the  phone.  We  make  it  easy! 

NBO  is  your  source  for  all 

the  popular  satellite 

systems  and  components, 

as  well  as  programming. 

Call  For 


CATALOG 

1-800-346-6466 


VISA 


NBO  Dislhbutofs,  Inc, 
5631-L  Palmer  Way,  Carisbad,  CA  92008 


CIRCLE  91  ON  READER  SERVICE  CARD 


DIGITAL  VIDEO  STABILIZER 

REMOUES  ALL  VIDEO  COPY  PROTECTION 


Whila  watching  r«nlal 
Tnovfes,  ycHj  will  noXkm  bti- 
noying  periodic  color 
darkening,  cdtor  thSft,  un- 
wanted tinei,  floahlng  or 
jag  ged  endget.  This  It  caus«d 
by  thff  copy  prot»cllon  Jam- 
ming signals  embedded  In 
Ihe  vfd0O  tap«t  such  as  Mac* 
Fo vision   copy    pfoieclion. 

TME  oarrAL  vioeo  stasi* 

LIZER  COMPLETELY 
ELIMINATES  ALL  COPY 
PROTECTIONS  AND  JAM^ 
MING  SIGNALS  AND 
BRINGS  VOU  CRYSTAL 
CLEAR  PKTrUflES. 

WARNING 

IHE  DlGfTAL  VIDEO 
STABIU2ER  IS  INTEND€D 
FOR  PRIVATE  HOME  USE 
ONLY.  FT  IS  NOT  INTENDED 
TO  COPY  RENTAL  MOVIES 
OR  COPYRIGHTED  VIDEO 
TAPES  THAT  MAY 
CONSTTTUTE  COPYRIGHT 
iNFRINGEMEhTT. 


FEATURES 

•  Easy  td  uM  and  a  snap  to 
install 

•Th»  best  ind  most  eKcN- 
ing  video  ttabtiixftr  Jr\  the 
martlet 

•  S1«t«-cif4h»>Art  MIcfO' 
dnlp  Technology 

#100%  automatic 
# Worto  m  all  VGfta  A  TV^ 
#3inntiLar  gntf*  >old  else- 
iMierefor  C9D 

•  Light  vmght  &  compad. 

•  lises  a  Mandvd  d  Voft 
batleiy  (lasti  1-2  years }; 
baiiefy  f>et  included 

•fait  Shfpf»ir^ 

•Air  Shipping  AvaHabJie 

•  UNCONDITIONAL  30 
days  monay  back 
guarantee 

•  t  year  warreuity 

Special 

{$^p&h) 


ToOrder:    Visa,  WC.  COD      M>F:  9^ 

1-800-445-9285     or    516-568-9850 
SCO  eectrontcs  hic.  DepL  C731 1 

sat  W.MefTKh  Rd      VaDey  Strewn      NY      1 1 5B0 
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m. 


oco 


ictToUd  SB  «/rnmodt 
'  Tn-Mode 


aopcr 


KN12(*rVS)_. 
Scientific 


lUnt  fOL^ 
.199 170 

,  tl09.^J75 

.S1«_S75 

Il«_i79 

.S»9 159 

11*9.^129 
S«™.S75 
.199 179 


usc^k  wtn 

Beal  Anjonc^v 

Ffke 

Adi^itJstd  In 

thk  Magpxixie! 


Hamlin  MLDl20a 

Toooto — — ^ 

Slarplc  converter  „ 

Panwonk  converter.^ 

30  Days  Money  Back  Guarantee 

Free  16  p«ige  Calmlog 

Visa,  M/C,  COD  or  sand  money  ord«r  to: 

US  Cable  TV  Inc.  oept  K7311 

4100  N.Pfvwcrllm  RiL,  Suile  F^ 
Fompano  Bcadv    FL     33071 

1-800-445-9285 

for  Our  Mgrotd 

L  the  umknigncd,  60  bcr^  dcxive  under  petuliy  of  per- 
jgn  dsM  afl  producu  pur-darned,  nam  lod  m  tbc  rutux,  wfl 
onff  be  used  CO  CsblcTV  wfm/axm  wHb  wmr  ttfCborattiaa 
f rocD  kioA  oflkak  cr  csbk  cempam  oQJci^  in  Booardince 
wiih  aH  appiabk  f«denl  jnd  Mate  Ml  FEDERAL  AND 
VAHKXJS  STATE  L*WS  PROVlOE  FOR  SUBSTAMTTAL 
CRIMINAL  AND  CML  PENALTTES  FOR  UNAUTHORIZED 
USE. 
Date: 

Sfgr»d: 


No  Florida  Saksl 
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Number  37  on  your  Feedbach  card 


INTERHATIONAL 


Amte  Johnson  N1BAC 
103  Old  HomestBBd  Hwy. 
N.  Swamey.  NH0343t 

Notes  from  FN42 

November  has  arrived.  For  the  citi- 
zens of  the  United  States  it  means  na- 
tfOnaf  voting  and  of  course  a  very 
American  holiday  called  Thanksgivrng. 
H  is  a  time  of  giving  thanks  for  what  we 
have,  as  the  Pitgrims  who  (anded  at 
Ptymouth  Rock  did  so  manyy&ars  ago. 

Mtai  do  w&  in  the  inlemalionai  ham 
community  have  to  give  thanks  for?  f 
think  the  primary  thing  ts  (he  towering 
Of  destruction  of  tiarners  to  communi- 
cssion^  We  are  now  abte  to  communi* 
cate  face-to-face.  not /ust  by  radio,  witfi 
hams  in  aii  of  Germany;  we  are  abfe  to 
send  Q$L  cards  directly  to  hams  tn  the 
USSR,  not  just  Box  B3,  Moscow.  More 
countries,  tike  Israel,  are  lifting  com- 
munications restrictions  with  other 
countries,  and  more  areas  are  becom- 
ing avaiiable  to  DXpedtttons.  We  can 
be  thankful  for  aft  the  frequencies  we 
hav&  avaiiable,  and  for  the  many  peo^ 
pie  who  worked  hard  at  WARC-79  lo 
get  these  frequencies  for  us^ 

The  next  Wodd  Administrative  Radio 
Conference  (WARQ  wift  &^  held  start- 
ing February  3,  f99Z  less  than  W 
months  from  iww.  How  is  this  going  to 
affect  us?  I  honestly  don't  know,  but  I 
do  know  that  commerciat  interests 
want  more  frequencies,  whether  HF, 
VHF.  UHF.  or  even  higher. 

We  are  more  communication^rient- 
ed  than  ever  before.  How  many  of  you 
have  a  commercial  radio  or  ceftular 
tetephone  in  your  car  that  you  didn't 
have  back  in  1979?  Wilt  (he  cetiuiar 
phone  industry  need  more  frequen- 
cies? Probably  so,  and  where  will  they 
get  them?  From  our  ham  bands?  HF 
broadcasting  also  wfshes  to  increase 
its  frequency  spectrum  in  the  40  meter 
band. 

i  am  happy  to  say  that  there  is  an 
tntemationat  organizBlfon,  the  fntema'^ 
tionat  Amateur  Radio  Union,  that  at* 
tempts  to  preserve  our  frequencies. 
It 's  composed  of  many  nationai  organi- 
zations, such  as  the  United  States  Am- 
ateur Radio  Refay  League  fARRL),  the 
Japan  Amateur  Radio  League  (JARL), 
and  many  others.  The  lARU  and  na- 
tional ham  organizations  will  be  work- 
ing hard  to  conserve  what  we  now 
have,  and  even  attempt  to  gain  new 
frequencies  for  us.  What  can  we  do  to 
help? 

We  can  provide  support  for  these  ef- 
forts f  What  kind  of  support?  I  can*t 
provide  technical  support  because  I 
am  not  that  technically  able,  and  t  can  t 
provide  physical  supfiori  because  f 
can't  take  the  time  off  from  my  j^  to 
go  But  I  can  contribute  financially  to 
help  pay  for  those  who  do  attend,  turge 
alt  hams,  worldwide^  to  do  the  same. 
Support  your  nationai  organization 
with  a  donation,  no  matter  how  smalt. 


What  happer^  in  t992  wilt  determtne 
what  frequency  f^viteges  we  will  enjoy 
therea  fter.  Don  *tbea  couch  potato:  get 
involved^ ^Arnie,  N1BAC 

Roundup 

Japan  From  The  JARL  News.  Last 
spring  the  JARL  and  line  RSF  (USSR) 
raached  an  agreement  to  allow  the 
JARL  to  participate  fn  Iha  Internaliorral 
ARDF  Competition  that  was  held  from 
June  2  to  8, 1990  in  Krasnodar.  USSR, 

The  Japanese  team,  fed  by  Mokoto 
Inami ,  Vice  President  of  the  JARL.  con- 
sisted of  1 4  members  Evefyone  parttc- 
ipaied  in  the  competition  stde-fey-^^de 
with  other  rtationafs,  and  the  spirit  of 
cooperation  and  lasting  friendship 
foTtned  easily. 

On  ihat  occasion,  tlie  JARL  and  RSF 
agreed  to  exchange  ARDF  teamSt  with 
the  JARL  inviting  the  RSF  team  to  the 
f^Jational  Foxteering  Competition  this 
Ociober  in  the  Hyogo  area. 

As  a  result,  the  friendship  between 
tn©  JARL  and  RSF  will  most  certainly 
be  deepened. 

Special  event  station  BJ6J&Nw\\\  op- 
erate linttl  November  4.  1990.  from 
"The  Journey  Exposal  ion,  Nagasaki 
1990."  Operation  began  last  August  3. 
The  E9( position  hopes  to  rediscover 
Nagasaki's  rich  hislory  of  international 
exchange  and  to  serve  as  a  place  for 
people  lo  meet  and  exdiange  views 
arvd  enhance  human  communication. 

The  Netherlands  From  Radio 
Netherlands,  Programme  Information 
Release.  talL  Two  years  ago  we  puth 
lished  the  last  edition  of  the  "Receiver 
Shopping  List/'  a  free  consumer  guide 
lo  the  receiver  market.  At  the  start  of 
1939  we  stopped  sending  it  out  be* 
cause  the  information  was  no  longer 
current.  BUT,  the  new  t2th  edition  of 
the  "Receiver  Shopping  List"  is  now 
back  from  the  printers. 

The  new  list  includes  price  ci^ecks 
made  m  Holland,  Canada.  Britain,  xhe 
US,  Japan.  South  Africa,  New  Zea* 
land,  and  Australia.  If  you  would  like  a 
copy  just  write  to:  English  Section.  Ra- 
dio  Netherlands,  Box  222.  t200  JG  Hif- 
versum.  The  Netherlands;  or  FAX  +31 
35  724352.  Ask  for  the  '^Receiver 
Shopping  List,"  Edition  12.  ffhe  list  is 
56  haif  pages  long,  lists  31  receivers, 
and  contains  other  useful  information, 
such  as  a  section  on  finding  parts  tor 
Older  sets.  It^s  well  done,  and  it's 
FREE.—Arnie] 


ISRAEL 

Ron  Gang  4X1 MK 

Kibbutz  Urim 

Negev  MPO  85530 

tsraet 

Packet:  4X1MK@4Z4SV 


Ham  Radio  and  the  "Situation." 
At  the  time  of  thts  writing  (laie  AugustK 
storm  clouds  are  gathering  in  our 
region,  and  the  situation  ts  full  of  un* 
certainties  making  us  all  a  little  shaky, 
to  say  the  least.  In  past  reports,  I've 
pointed  to  all  kinds  of  events  in  our 
world  of  amateur  radio  connected  to 
larger  events  on  the  gtobe^  showing 
that  inlemalionai  harmony  has  tjeen 
growing  and  pointirrg  to  what  appears 
to  be  a  dawning  of  a  new,  enlightened 
age  for  our  planet.  By  the  time 
these  words  are 
in  print,  the 
events 
at 


per  minute  Morse  and  a  simple  theory 
and  operating  procedures  tests.  This 
puts  the  Novices  into  the  mainsLream 
of  Israeli  ham  radio.  The  Novices  have 
been  atlOMred  15  watts  output  on  CW 
between  7.000  to  7.050  and  21 .100  to 
21.150  MHz*  and  two  years  ago  they 
were  grarited  all  modes  at  up  lo  25 
watts  output  on  430  10  440  MHz.  Not 
very  many  appeared  on  UHF  in  spite  of 
the  perk  of  being  able  to  use  voice,  and 
now  in  the  spirit  ol  generosity,  the  au- 
thorities have  extended  the 
privileges,  Look  for 
the  Novice 
callsign: 
a 


Photo  A.  Sticker  from  the  world's  first  joint  Soviet-US,  Spectat  event  station, 
US1A. 


this  time  may  have  resolved  them* 
selves p  and  ail  one  can  do  at  this  time  is 
to  express  the  hope  for  the  continued 
betterment  of  our  world. 

A  few  months  back  we  reported  that 
our  Ministry  of  Communications  had 
lifted  a  ban  on  communications  with 
the  surrounding  Arab  couniries  with 
whom  peace  has  not  yet  been  conclud- 
ed. A  few  OSOs  have  been  made,  and 
at  an  rntemational  forum  eady  in  the 
summef .  a  representative  of  the  tsraet 
Amateur  Radio  Club  personally  re< 
ceived  some  favourahle  ciomments 
from  a  delogete  of  one  of  these  Arab 
lands.  The  ice  has  definitely  been  bro- 
ken, yet  as  we  have  seen  in  the  past  in 
temvs  of  inter  nationai  relations,  it  takes 
some  time  for  the  politics  to  follow  suiL 

Now  a  local  radio  station  In  Israel  has 
been  broadcasting  some  recordfnigs 
from  the  station  of  4X4WH  of  QSOs 
with  stations  in  Iraqi-occupied  Kuwait 
giving  commentary  on  the  situation 
there.  Thus  in  the  time  of  crises,  once 
again  amateur  radio  comes  through 
providing  a  unique  servicei 

Privileges  Granted  to  Novices^  The 
Mlnisiry  of  Communications,  on  their 
own  initiative  {I),  has  granted  Grade  C 
licensees  the  use  of  all  modes  on  the 

144-146  MHz  hand  with  maximum 
power  output  of  25  watts.  This  will 
make  the  nationai  repeater  and  packet 
systems  available  to  the  holders  of  this 
entry-level  license  requiring  a  6  words 


4Z9  prefix  followed  by  3  letters. 

Now,  a  month  and  a  half  after  the 
Novices  received  the  2  meter  privi- 
leges, their  presence  is  really  being  felt 
on  the  band  I  In  the  previous  year  I  had 
worked  only  a  handful  on  70  cm.,  but 
now  on  VHFthey  are  reaily  coming  out 
in  multitudes!  At  this  early  stage  in  the 
game,  we  hear  them  mingling  with  the 
veteran  hams,  getting  all  kinds  of  ad- 
vice on  technical  and  operating  mat^ 
ters.  One  Novice  caJisign  has  been 
seen  already  on  the  nationai  packet 
system. 

This  changes  the  ver^  nature  of  the 
Novece  experience  and  makes  the 
Grade  C  license  much  more  attractive! 
It  will  be  interesting  to  note  how  thi^  wilt 
affect  licensing  patterns.  WiJI  the 
Novice  licensees  continue  to  upgrade 
as  In  the  past  when  there  was  a  greater 
incentive  to  do  so"?  Even  though,  as 
opposed  to  many  countries,  ham  radio 
attracted  a  great  influx  of  youngsters  In 
Israel  in  spite  of  the  rather  sthct  licens- 
ing conditions,  will  there  be  an  even 
greater  influx  of  new  htood  into  the 
hobby?  ril  be  feeling  the  pulse,  and  in  a 
future  issue  will  keep  you  informed  of 
the  trends,  which  could  have  implica* 
lions  for  amateur  radio  in  your  country. 
Isf^el  soon  to  fo^n  the  European 
Common  License  (^roup.  By  the  time 
you're  reading  this,  we  hope  the  Mi n* 
istry  of  Communications  wHI  have 
signed  aJI  the  agreements  to  facilitate 
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SIGNAL  SENTRY 

A  VERY  INTtLUGENT  DTMF  DECOOEF! 


Complete  Kit  Only  „„$69,95 
Assembled  Board  ,...589,95 

SqIv*  your  mor^tofing  problems  Cdf>  iXptn  and  ivm^mber  thm  \D  al 
\tm  caller  (Qnores  badtgraund  chan«r,  resporvt?  ority  to  valid  DTMF 
signals  Scr«era  irconiimg  palls.  Small  erKXigh  to  Ht  inlo  many  rigt, 
including  ^ms  HT's.  Provides  serial  oulput  of  an  DTMF  ion  as, 
uQsbkh  ds  i  ^amolB  controller.  Opotjitos  on  ti  Id  itiVDC, 
CA  rcsid&nts  ^dd  S.25%  sales  rd*.  S£H:  $4.S0  fimured},  fofm^n 
aniaTS  asJd  15%  For  more  info  or  cstaiog,  s&nd  LSASE(4Sf}  to: 

A^A  Eng'meering 

£i21  W.  L^^alma  fK  '  Aruhebm.  CA  ft2Q0l  "  714-^3-2114 


CIRCLE  109  ON  READER  ^^f^VICE  CARD 


Macintosh  __ 

Software 

We  have  the  lareesl  colleclion  of 

commercial  (non  PD)  ham  radio 
sol'lware  in  the  world.  Luckily,  it 
is  for  (he  friend Hcsi  computer  in 
the  world:  MACINTOSH, 

Programs  for  packet,  RTTY,  fax* 
sateTlite,  Morse,  theory  training, 
gray -line,  MUF  maps,  logging, 
contest,  cw  keyen  etc.  Check  us 
out,  before  you  buy  your  next 
computer.    Simply  the  best! 

ZCo  Corporation 

p.  O.  Box  3720,  Nashua.  NH  03061 
(603)  888-7200  Fax  (603)  888-8452 
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SAMPLE 
COPY! 

ANTIQUE  RADIO  CLASSIFffiD 

AntiquB  Radio's  Largest'Circulation 
Monthly  Magazine 

Articres  -  Classifieds  -  Ads  for  Parts  &  Services 

Also:  Early  TV,  Ham  £qaip..  Books, 

Telegraph,  40's  &  SO's  Radios  &  more,.* 

Fm0  20- word  ad  each  month.  Donl  miss  out  I 

free  Sample.  6-Month  Trial  -  $13. 
1-Year:  $24  ($36  by  1st  Ctass),  Foreign  -  Write. 

A,aC,,  P.O.  Box  802-E6,  Carlisle,  MA 01741 
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II  ir^C  NEW  1990 
IU\3C  CATALOG 

Big  88  page  eVa  x  1 1 "  Format 


Communications  Receivers 

Portable  Receivers 

Scanners 

Amateur  HF  Transceivers 

VHF-UHF  Transceivers 

HTs  and  Mobiles 

Amateur  and  SWL  Antennas 

Accessories  and  Parts 

RTTY  and  FAX  Equipment 

Books  and  Manuals 


Send 
$1to 


Radio 

1280  Aida  Drive  Dept.  73 
Reynoldsburg,  OH  43068 


^Tou  asked  for  it" 

NEW  MAX  TRi-BANDER 
•  COMPACT,  31/2- 

elements  extend  id  cover 
440,  220  or  2M 


•  IDEAL  FOR  vacatson, 

camping,  portable 

and  inside  use 


Money  Ijack     iVi/\J\.     SyStem™ 

giAraitaa      qj^uND  PIANE  ANTENNAS 
CK-MO-MC-VISA  Accepted  ( MA  add  5%  salat  l&x] 


Send  paymQnt  lo  Cellula/  Security  Gfoup. 
4  Gerring  Rd..  Gloucester  MA  01930 
Or  charge  by  pfione  ^508)  281-8893 
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N¥M   IMPROVED 

LOGWTUTE*"'  V2.0 


aCMwtc%  ntmC  iini^in  In  ikH, 


UMilh  STR:  "^  V*a  Iw  all  iifi  br 

Clf  cnmc  md  the  iM  feallMB  1mm  htem  nrtrafHiwil.  j&l  ^  fi4c3 
puKrul  cd  «%h  ila  1 1^1  ^Tfiiiin  iti  riiii>illi4'  willi  ifcr  mn  i«r&Kin 
LOCi'WRITf^  mnkfm  ^)^k  a^tvim  ttMrniX  . 
hhI  hm  fifvccwi^  Li^fi|(  Irjri  mo  i 

•  la^drfju  t  «H.mi;ir  ill  prdk  Aurch 

•  Pfifl!  F4ji, ""  V  tew  ftfcm A 

•  PUmyitt  ihitim  Em  italics  Sl  aAktuatA 

•  Autiiittidtk' MrtiriljitE  vlarufrin^ 

Ttxl  priHic^M^  fci^iirr>  imitpfti^fik  mn^i  wrap,  thi^k^fUMX  v^arfim,  und 

Hr1ng  ^nrr  !itii[iiin  mln  iht'  i-iini|Ti]lir  agi?  with  LOli^VHI'l'L.  Ihr  itUtilil^. 

inctH)  Jriv^n,  iL«iL:r  Irkrndlv  liwjjUln^i.  |iiiif;rii.ni  wriUvn  liv  bd   I'riTy  i|N(l,.^V), 

UKiWIUTH  ihtynii^HtlMt  wnh  d\  IBM  PL"",  Jild  i;nmfl5fl(liSi.v 

fn  ntdLT  ir^^r  fiipv  ih|'  UMiWKII'bl,  t'lmlfplL-jL  wilh  liuitrllL'Lkiii  miliiutl-li 

FAl  Box  5:Vi,  flULkliiuhjiii.  P^.  il^U 
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HAM  RADIO  TOY  STORE,  Inc. 


Woil*^afd 


[^^^ 


UNCLE  ELMER  SAYS:  Come 
in  and  operate  our  demo  station 
feaiuring  TEN-TEC  radios, 

CALL  for  low  prices. 


ir«ir 

TEN-TEC 


117  WEST  WESLEY  STREET  -  WHEATON,  IL  60187  -  (708)  668-9577 


all-bander 


THE  PEHFECT  MATCH  FOR 

ANTENNA  TUI^EF^  WItH 

A  BALANCED  OUTPUT 


ONLT  TO  fOOT 
LONG  0¥Ef1AIJ. 


Cemti  ^ad  mOi  100 IMI  tf  hjw  aoss  4M>  EiriTTi  I 

Inctl^lai  ilLiilEFfi  moWtd  fi^u^tor;  Fnpl4«4  9<  Ivp  4M«lkty  mJII**4l  *i^ 

h|^  4wHiclrK  {judlttm  and  sitt^t^rM  iir4«lNirMbil(tv 

pgmplflln  iFiHiU^I^Hi  inalFLictiOnfi  mciLritwt 

OvsriM  3wi(^  70  f»*l.  less  w^BTi  er^ictfld  as  im  trtvwiwJ  wirt'tv  ifctrnt 

HmcIIm  2  Kw  PEP  «  ctswpfB  tfiO  c^roLl^fl  iO  mff»r| 

Mriy  134  tnmmnd  ho-  III  tmali  cilii>  ra-is 


Only  $39.95  ppd 


The  ALLBANOGH  ^WVll    .fli  lianrl  douDtel  lyji«  K^iiioJii^a  lis  liJHy  49S9mfat- 
f^d    jv(fiiillJ»fiHJin  lit  'iM'i  ^ith-  iCHHeel  -iM  OUN*  lesdHnr* 

Only  $29.95  ppd 

G5RV  ANTENNA 


''  -    i&ieem  Oo  i  a  Mux  inwavvia  Mat  Ba  m*w  ■»  « 'Us 

■fw*  iiifi«fii  uito  artn  a  fcrMrand  Ji  gpod  Banh  gnund  Tit* 
(lispv  conMMUMM  Of  »  iO@  t«]f  fi»  »p  ond  3i  (*■*  et  300  oNm  KW 

r«i  n-£sd  tT^nvmurOi^  bn«  Ac^w^  r^SAnanea  on  4H  Hw  JHnaltfu'  bands 
trtrm  00  mrougti  tO  malflfft  wtPi  cn^  w  mtamfiA  th«f«  ••  iri0  tos^  tn 

[F3ps  and  coiH  Ttw  (fnpAiaricB  prassm  tr  vm  end  a'  in*  300  i*\m  Ki*t 
tnmliMd  Kirsmittuctn  Una  m  obGut  ^-SO  aMm«.  a  tfeod  ^lAiieri  m  nie  70 
mi  or  RCiBK  rtiirti  loam  cdoji  K  ccini«s  CDnrpkeiaiY  amarritilatj  rmtHtf  Uit 
141^1*11  lahoiT,  h«ind*l  i  KW  P£P  and  may  Bb  usfld  in  a  rioni'smdl  Elf  in- 
v^rloiJ  "V"  CilfillflurHtlDIT 

MODEL  BANDS      LEf^OTH 

GSRV  Me  BQ-IQ  102' 

G5RV  aO.ID  1D2 

(no  "fnu  or  cal>ie  wiih  31    bal  fAe^hfH*; 
G^RVJR  40- TO  51'  f»«SiNiD 

AT  roun  0£ALEn.  tF  HOT    OnOfW  DlRECt 


PRICE 
S41,95  l*PD 


VGE 


*iiD»*€  r2*6i  mt-mS6  FAl  f^ifi^  <»l^S* 


C(RCtE  120  ON  READEfl  5ERWCE  CWM> 


Tough, 

resilient.  „...,, 
black  naopre^e 


Ptotfect 
I  iivesttnenf 

with  Th«  P(»Vcfi 

For  Every  Portable 
Every  Battery 


A  sftmty  «nta  bslMotop  sewn  on 

tfre  back  eititfvfv  ow  th«  top  »rt^ 

is  sfroire^  on  (^  Iroftt  wilh 

5>v«EcroUiiL 


vis" -#?#«:     0^ti'9i^f^ 


The  roVch 


l-800-72-fi}uch 


[D^alef  1  nJonmniron) 


It^s  Washable! 


CIRCLE  117  ON  READER  SERVICE  CARD 


G5RV  All-Band  QulcKlts 


Bom  5CC*: 


*  Ec-fli-tkngaatMud 

Qajilli^  CABtpastab: 


4^ 


K 


Tka»  All  BMndt  loi-t  WARC 
c*ii  aoi  '373 -a* so     4«r  Tmtt  ttims^ 


I^S^t  ]«>-]ODii^l* 
^FyiSiBtGSRl'  %3SS6 

-H*!fSiM  05111^  f3^ 

■'^OO'Daeiva^JiJFiiaj  SH"^ 
Qt4*t  H«t  Una      ,4±^^^^feH 

l*«00-926-7J7J 


CIRCLE  107  ON  RIAOER  SERVICE  CARD 
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our  entry  into  the  European  Comnrjon 
License  Group.  Hi  is  witi  make  W  possi- 
bt#  lot  all  hams  from  the  CEPT  coun- 
Ines  'Tisittng  Israel  to  get  on  the  air  here 
without  the  minor  tjureaucraiic  hassle 
Of  getting  a  reciprocal  license,  it  will 
allow  4X/4Z  rtams  the  same  whiie  tour^ 
ing  ihe  1 6  CEPT  countries,  [Very  exeit- 
ing  new$f — Amte} 

Inttiefneantime,  any  ham  planning  a 
visit  to  Israel  may  obtain  details  on  how 
to  get  a  reciprocal  ik^nse  as  well  as  a 
list  of  the  Israeli  VHF  and  UHF  re- 
peaters by  writing  lo  me.  Be  sure  lo 
include  a  self -addressed  envelope  and 
return  postage. 

Hulah  Valley  Packeteers  host 
TAPR  head.  On  July  11 ,  Lyie  Johnson 
WA7JXD.  President  of  the  Tucson  Am- 
ateur Packet  Radio  Corporation,  was 
the  speaker  at  a  meeting  of  the  Hulah 
Valley  Packet  Group  held  at  the  com- 
munity center  in  the  village  of  Rosh 
Pina.  LyIe  outlined  the  progress  an  the 
production  of  the  TAPR  high-speed 
packet  transceiver  and  reported  on  the 
state  of  the  Microsats.  the  flock  of  ama- 
teur radio  satellites  launched  this  year, 
many  ol  which  are  carrying  packet  ra- 
dio gear. 

4X9iB$.  From  October  5^.  the 
capital  cily  ol  the  Hegev,  Beer  Sbeva, 
hosted  an  international  stamp  exhilM* 
tion.  The  special  station  4XdeQeer- 
Sheva  was  set  up  there  and  operated 
on  all  bands  around  the  clock.  t4ot  only 
did  it  give  prefiK  hunters  around  the 
wortd  a  new  one,  but  we  hope,  as  in 
Similar  events,  many  philaieltsts  will  be 
infected  by  the  ham  virus! 


REPUBLIC  OF  KOREA 

Byongioo  Cho  HL5AP 
fK>  Box  4,  HB0undAe 
Pusmn,  Bt 2-600 
Korea  (Southf 

Reciprocal  Agreement,  I  am  very 
pleased  to  provide  the  following  in  for- 
mation  concerning  a  reciprocal  agree- 
menl  for  US  citizens  to  operate  an  am- 
ateur station  in  Korea. 

The  Koreaii  Ministry  of  CommunJca" 
tion  has  requested  that  a  reciprocal  li* 
censing  operation  agreement  between 
Korea  and  the  USA  be  developed.  The 
MOC  has  asked  the  Korea  Ministry  of 
Foreign  Affairs  to  request  Ihe  agree- 
ment. 

Tlie  Ministry  of  Foreign  Affairs  will 
note  the  conclusion  of  such  an  agree- 
ment on  government  information  but' 
let  ins.  The  callsign  prefix  (or  reciprocal 
licensees  is  now  tjnder  study.  It  is 
hoped  that  this  agreement  will  be  con* 
duded  by  Octobef  1990. 

Special  call  sign,  I  shall  be  operat- 
ing under  a  special  callsign  for  myself, 
either  6K34AP  of  HL39AP,  from  Sep- 
tember t  to  Dec^mbef  31,  1990  for 
commemoration  of  my  amateur  radio 
station's  30  years  ol  operation  and 
my  €0  years  of  age.  I  will  be  operating 
on  all  WARC  bands  and  modes, 
and  will  be  issuing  a  special  QSL  card 


tor  thts  special  callsign  operation. 

Korean  natbnals  became  able  to  get 
on  the  air  fn  September  i960  with  HM 
individual  callsign,  not  acJub  callsign  I 
got  my  call  HMIAP  m  Decembef  1960 
and  received  HM9AP  as  a  mobile  cati 
in  January  1963.  Korea  Amateur  Radio 
League  (KARL)  Headquarters  re- 
cefved  HM9A.  Now  I  am  the  oldest  indi- 
vidual call  holder  in  the  Republic  of 
Korea  and  a  charterniFe  member  of 
KARL 


SPAIN 

Woodson  Gannaway  N5KVB/EA 

Aparlado  11 

35450  Santa  Maria  de  Guia 

(LasPafmasdeG.C.) 

isiBS  Canarias,  Esparra 

Hello  to  all  from  the  Canary  Is- 
lands. Some  very  nice  news  this 
month  from  the  mainland  and  a  few 
stiort  "odds  and  ends." 

I  didn't  make  it  to  Rumania  this  year 
as  I  had  hoped,  but  will  attempt  to  put  it 
back  in  my  plans  in  the  future  I  am 
getting  interested  in  experimenting 
again  and  that  is  likely  to  produce 
some  QRP  actwfty  from  my  OTH  l_a^- 
ly.  the  price  for  a  lempofary  /EA  license 
in  Spain  went  down  ihis  year  to  1000 
pesetas  (USSIO).  This  license  is  still 
good  for  a  calendar.  And  now  to  the 
mainlmid. 


Kello  from  mainland  Spain.  I  am 

NP4NQ/EA7.  I  am  now  at  the  Navel 
Base  In  Rota  (Cadtz).  I've  tieen  pretty 
acOve  on  10  meters  and  2  meter  FM 
DX.  That's  all  Ihe  equipment  I  have 
now* 

We  have  at  least  6  more  hams  on  this 
base*  with  a  few  Spanish  workers  that 
are  hams  as  wdl  It  is  kind  Of  hard  for 
the  actrvo^uty  Havy  personnel  to  dedi* 
cate  all  the  time  we  would  trke  on  our 
hobby,  but  we  still  gel  on  the  air.  On  2 
melers  FM  I  have  talked  to  the  Canary 
Isiands,  Morocco.  Portugai,  and  a  little 
DX  in  SpalT^,  I  find  ii  fun  since  t  don*t 
h  a  ve  a  SSBA/  H  F  ng  with  me .  The  re  ar  e 
a  few  contests  [comasters?}  on  this 
mode  around  here,  like  EDTTDP  in 
Cadiz, 

We.  the  hams  in  Rota  (both  US  and 
Spanish),  would  like  to  say  that  ama- 
teur radio  is  alive  and  well  In  the  naval 
base  of  Rota.  It  Is  just  like  an  sk tended 
expedition ...  so  it  seems  sometimes! 
I've  been  at  it  for  almost  4  years,  and 
Tm  certainly  glad  to  have  brought  this 
equipment  with  me.  Our  main  corttacts 
on  the  base  are  EA7CZR  and  EA7PS, 
our  so-to-speak  hosts,  and  In  some  in- 
stances, QSL  managers.  This  speeds 
up  QSL  Gartis  in  Europe.  The  hams  in 
the  town  are  also  very,  very  coopera- 
tive. 

I  would  also  like  to  say  '*Hi"  to  afl, 
from  the  hams  here:  NT8X/EA7» 
AA2AH/EA7.  and  myself  NP4NQ/EA7. 
73s  and  DX  Amigo  de  Cananas!  AT3 
Jose  A.  Deigado  [USN).  Apanado  33, 
Sox  10  (VO-2),  Base  Naval  de  Rota. 
(Cadiz)  Espana. 


GILFER  - 

first  in  Shortwave 


KENWOOD  HF  TRANSCEIVER  WITH 
AUTOMATIC  ANTENNA  TUNER 

KENl 

TS44G  S/AT 

Our  most  popular 

iranscei^'^  transirrite 

00  aHI  the  HF  ham 

t»nd&lrtyn  iBOtolQ 

mslerB*ific4jcles  a  generaN^ovemgc  recQwt^  wti^ 

kHi  la  30  MH;  •buiir-iin  witenna  tuner  lor  a  parfect  SWR  irom  SO 

b  to  meter$  *  100  meniC^  dianneb which  ^Dfi  Iraquer^ 

nwdR,  ifidiJdHi9lC^^#4Tiqyeacy  dwvMtalariOnie^re- 

paaferispenhon  ri|iliiiii    i^iiftiTi 

GILFIR  PRICE    Sl229  35(p«usSim 

Si  0^.95  (plus  S 1 0)  w/txjl  antema  tuner 

$}44ag6istpnoe 

KBIWIIOO  STITHFTltUT  RU^SCBI  HMUmDS 

ma^^lK-i--:  rK^l5A(220MHi>,TH41^i440ilHl) 
fvifiviiry  -^aAnr  savage  gfti«qu«!cy,tlQuency 

sriiO^tfidofi:         .^Dd^,  ^x3  reverse  sMilchpQsitan 
>f|ie  Tt^^f  25A  toan^  141  -1S3  MHz.  indyding  NOAA  waottsr 
•se^^ctsbie  QCSS  torie  buftHTi  afiy  0)  ttw  36  sui^lDne  trec^ 
c«smaybe5eieciBdtisii|j1hei4MlDwrikeys  Opiions  Availabie 

Call  for  price 

VISIT  GILFER'S  STORE 

lasy  lu  fmd,  arc&sslbk? 
froiTi  New  York  Ciiy^ 
Taktf  Gjrden  St^te  PaHc- 
Wciv  iNt  portion  of  Nf.j.jj 
txii  172.  Giller  is  in  rhe 
center  of  P^rk  Ridge, 
c^ppc^^ilr.'  ihe  Borough 
HaiL  Sttire  hours: 
M"FlOflm-5prn, 
Sah  TBam-3pm. 


^yirr 


GILFER  SHORTWAVE 

52  Pad  Ave.  PaA  lUdge.  N|  07656,  Ph  201 39I-7B87  { 


Upda  tes 


Number  36  on  your  Feedback  card 


Alinco  DJ-500  Special 

Like  all  companies,  Alinco  sometimes  has 
specials.  In  the  middle  of  last  September,  we 
received  word  thai  the  Alinco  CXJ-500  dual-band 
handheld  was  sent  to  dealers  as  a  promotional 
special  with  a  30-day  warranty.  An  optional  two 
year  warranty  was  available  for  a  minimal 
charge  (no  more  than  $15}  Except  for  this 
clearly  marked  special  the  warranty  informa- 
tion given  in  Gordon  West's  "Alinco  Service 
Survey"  in  the  September  issue  is  conrect. 

JAN  Crystals—Phone  Number 

From  Bill  Surdette  of  Burdette  Marketing  & 
Communications.  Inc:  "On  page  20  of  the  Au- 
gust issue,  you  published  our  telephone  num- 
ber instead  ot  the  number  for  JAN  Crystals. 
While  we  are  the  advertising  agency  for  JAN 
Crystals,  we  would  appreciate  it  if  you  would 
advise  your  readers  to  contact  JAN  Crystals 
directly,  at  (800)  526-9025;' 

JA8IJY  G3  FAX 
Controller  for  Ham  FAX 

From  Oavld  Cowhig  WA1LBP:  "Here  are 
equivalents  for  the  Japanese  ICs  used  in  the 


JA8IJY  FAX  modem  for  hams  described  on 
page  24  of  the  May  1990  issue.  IC  2072D  is  the 
one-chip  VOX  IC  NJM2072  from  Shin  Nihon 
Musen  (JRC  Devices).  IC  76105  Is  a  mree-ter- 
minal  senes  regulator  (rating  100  mA  af  5  volts 
ma3«)  for  a  power  supply  made  by  many  compa- 
nies, such  as  Tl  and  Motorola. 

"I  got  this  info  from  Japan  through  JUNET,  a 
Japanese  language  e-mail  conferencing  net- 
worl<  analogous  to  the  USENET,  accessible 
worldwide  through  many  networt<s.  Thanks  to 
OHO  Kazuhiko  of  the  Packet  Radio  User's 
Group,  CHIKARAISHI  Hirotaka  of  the  Tokyo  In- 
stitute of  Technology,  arvd  Jon  Iza  W1/EA2SN 
in  Massachusetts  for  their  advice. 

"The  author  of  the  FAX  modem  interface.  Mr, 
Fukunishi  JA8UY.  welcomes  questions.  Send 
your  letters  with  SASE  to:  Mr.  Keizo  Fukunishi. 
Migi  S,  14  Ichijodo,  Asahikawa  shl,  Hokkaido 
pref,,  070  JAPAN.  TeL  Day;  +81-166-24- 
2851.  Night:  +81-166-62"'0526." 

GM  is  Scotland 

From  Duncan  Lindsay  QM7CXM:  'Your  Au- 
gust '90  edition  of  Ham  Help  lists  GM4PLM's 
country  as  England.  This  ignorance  is  expected 
from  most  Americans,  but  surely  all  you  DX 
chasers  know  that  GM  is  Scotland?" 


CIRCIE  98  OH  REJkDEn  SEflVIC€  CAftO 
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Short  Multiband  Dfoole-V-Slopers 


•#• 


Ready  to  Use 
Fsstesi  tctst^ 
Cou  F«cd 
3C»OV|josui 


■r 


^ 


Flcsjble 
Kink-Proof 


No  Lossy  Traps 
LoA  Noise 

Never  Cdccode 


fi<»l- $49.95  \a,%$59.95 

ll^id  51  a.  long       1 7«&-i  *  ^  102  fi.  long 


r>r  Ttth  Infi^pack  scnj  SI 


OnJfr  Hot-UncT 

00^926-7373 


CIRCLE  303  ON  READER  SERVICE  CARD 


CB-TO-10  METERS 


We  specialize  in  CB  radio  modification 
plans  and  hardware.  Frequency  and  FM 
conversion  kits,  repair  books,  plans,  htgh- 
performance  accessories.  Thousands  of 
satisfied  customers  since  1976!  Catalog  S2. 


CBC  INTERNATIONAL 

LOU  FRANKLtN  K6NH  -  Owner 
P.O.  BOX  31500X.  PHOENIX.  AZ  8504g 


RDC 


THIS  MONTH'S  OOOOlE  FnOM  THE  CANDY  STORE 
KENWOOD 
T5~440S 
UNDER  $1Q9O.Q0 


■—A--. 


Si'mllir  Sii\»inga  On  Kenwocm.  Aation, 
Ya«aii.  Hy.Siin.  AHncD.  Etc    All  L.T  0. 

MFJ         9490        SI  34.90 
O^r  9034  Ham  Itemsi  m  Smch.  «il  Pncai  Cu^  FOB  Pneslon 
i^DtvSptCilUl  m  HAM-ADS^  Loo^tDiO  lot  SQime'thit>Q  not  Lifitsti'? 

Cili  OK  Wniih 

RQSS  DISTR»UTWG  CCHWIPANT 

11  S.  Sitt*  SbHt  Pr«i»^  Id-  •3J»3  ^  Tiliphnm  130«)  BS^-DBSO 

Mwwn  Tu«  -Fr»   '^.fi  —  ^ZMnMOMfflL.  C30Md  S«l   t  %im 


CmCL£  2  54  ON  AEAOEA  SERVICE  CARO 


HamCall  /  CD-ROM 

500,000  KAMS  plus 


CD^nQMOnc..    .^^.^ wsam 

^hipplfio  ^ir  ■ordnj  ...IU.J.MMIU t^.tJO 

6anv  CDU-«100  !}lay«t.„... „.,|S^g,» 


> 


QuociviASTER  Publishing 

Rf.  3,  BCW  se-Mlrwf*!.  Vlralnta  23117 
703:e9*-5TTT  -  ltOOl2a£-£6£d 


CtRCLE  &6  ON  REAOER  SERVICE  CARD 


rab 


-N-qo 


tU  h*o4  fcint -proof  ^fS-*?* 
Oipole-V^SlopcT  iiii«ni3J».  TCr  co» 
^wdUae;  Qtiick  Liisaefa  syslciB,  fM- 
^i«of  daotiQ  fuppon  bru^  40  pftgt 
TctbMiHaal  Compleie.  Ready  for 
Acdoia.  Oti«  pcis<>n  ifistalts  in  ixiiaiir» 
B*  r««4ly  for  Cm^r^tn^y  or  Fti 
Build  your  aw^n  (ruin  ^carwhr  Ord«r 
T«hWt  MUm  3d9S  pp4  Ul^ 

,  Box  50062,  Ptfovon  UT  fl4605     Ti 


Anteniu  S^  teas 

'  I  ^  fennasWesf  ^ 


ikhb^.am-ars^s' 


800-926-7373 


J 


CIRCLE  302  ON  READER  SERVICE  CARD 


ELECTRON  TUBES 

OVER  3000  TYPES  IN  STOCKI 

Also  c3pACii<y%,  tra^isfofmers 
and  parts,  for  tube  type  equiprndfll. 


AhfTKXIE  ELECTTWMC  SUPPLY 


6221  S.  MAI>LE  AVE  .  TEMPE.  AZ  95283 

PHONE:  602/820^541 1  FAX:  602/82(h4643 


ATV  CONVERTERS  •  HF  LINEAR  AMPLIFIERS 


I^ISCOVER  T>lt  WORtO  OF 
FAST  SCAM     /^    .TfLCVIflon 


fVERSAL  DiGlTAt  FKlOmilCT  BEAOQUT 
-1  \Wrm*{tmmtm4\         ..,  ,^^.  II4t.tS 


>»C»i 


A  TV  J  *29-iia7........... ...........  Li  U.fe.  KM 

ATVJ  42«-a4  (G*AS-FfT| J  <*«S  Krr 

ATV4  WZ-tn  ta«A9-riT|,  .....I  Se.»&  Kit 

AUDIO  SQUELCH  CQJJTItOL  fw  ATV 

3IL _.L_.iJ ^^i.,__, H-tH  hhf-i-i-lrrH-i-li-rH  '     JT'WS      K*- 


ANIK3  1UWS  tl3t 

Aim  iMW  ti«i-n 


EBW«««WM4tll * 


MEWti    IK  Mr  ATT  ]-U  MHi  A 


POMEA  tPUTTtAS  iwi  COUqilMEHS 
1— -IMMNft 

Mfl  Wrtl      PfFi-f«rt._ _„lt*.fS 

lD4g  Wmi  ^IF  I -Part ^. I  7f-t4 

1 300  W*tl      PEP  4-Paf L |  lO  tl 


iW£TeRVHFAIVlfUf(EBS 

35  Walt  Miodil  J»A .., ..... , t  T*,95  Kll 

r;  Watt  Madd  «TM ..11  Iff .{^5  KU 

Available  ki  Ut  or  wlrad/liitad 

For  datalliri  Inh 


tW  WAT.T,43g 
AMPLIfltH    - 


-4if  MM|  FUfSH-PUU  IIW  tt^f 


Tl-BJ.^&.lfc' 


KtK7— ^KfKin i.....d^d>,.*..4.+i+  iiat.ti 

KEHt— pen !|i>cilBarri^.....ii •.«,«<«+>+  I  la.EKi 
KEBat— UHtnuall t     B'OH 

'iarmalian  and  p^ikai^  eafl  av  wrhi  Far  but  fm  calatag. 


Wi  mU*  ctach  Hard-la— f)«d  fsrU 

CHIP  CAPS-fCnnat^ATC 

METAICLAO  MiCA  CAPt - Uinitv/Si 

P*  POWER  TRANSItroRS 

MINi-ClRCUIT  MIXCRS 

SHL-1  [l-SaQM4l....«^.«^«„,«.^^|   «.S0 
»B  I  - 1 X  E 14  - 1 404Mtl.... ^...  I   I .« 

ARCO  TUlMJwtla  CAPAlflTORJ 

VKJtlfl-20/4B  RFCPwhit......... I   1.20 

^„(04-«^_3:fl  F*mi«  Eiiai.....^...t     .30 
firn'riband  HF  T^dnifAtmtri 


Add  I  J- 50  f^  ihlpplng  and  hindllnf. 


CCI 


^     jmunicatlon 
iConcepts  Ina 


l-iJbl4]4    HVdl.J'i 


SBt  Milli[frii«  Orm  *  Mmnim.  Ohio  i^BS  *  thll)  4ib-UQQ 
FA)($1J-429-3ai1 


***t> 


^' 


o*^" 


CIRCLE  39  ON  READCR  SEI^VICE  CARD 


AMATEUR  RADIO  EQUIPMENT 


CALL 


€7'"Btl 


nc. 


800-942-8873 

For  Your  Best  Price 


dealer  for  Icom,  Kenwood,  Yaesu, 
ASTRON,  Belden,  Bencher,  AEA,  Cushcraft,  MFJ,  RF 
Concepts,  Hustler,  Kantronics,  Wilson,  Diamond, 
Ham-10,  Larsen,  Wm.  M.  Nye,  B&W,  ARRL, 

Epson,  Farr  Corner,  DTK 


1057  East  2100  South,  Salt  Lake  City,  UT  84106 

801-467-8873 


AAIA 

SIDEKICK 

ANTENNAS 

•  144  -  220  -  440  Mhz.  Models 

•  Dual  Extended  Colli  near  Elements 

•  Stainless  Elements  and  Hardware 

•  Stde/Top  Mount  Tower  or  Mast 

•  Excellent  Gain  and  Quality 

•  Easily  Stacked 

•  Broadband  -  Tunable 

•  SO-238  Feed 

•  New  Design  and  High  Efficiency 

S79.95 


•  « 


»  * 


T 


•  With  'N'  Connector  and  Silver 
Plated  Feed  Probe 

$S9.95 

Broadcast  Tech.  Services 

11  Walnut  St. 
Marshfield,  Mass.  02050 

617-837-2880 
800-874-2880  Order 

No  Extra  Charge  for  VISA-MC 
Shipping  Handling  add  S4,00 
Mass,  Residents  add  5% 


CIRCL£  S43  ON  READER  S^RVrCE  CARD 


THEY'LL  THINK  THEY'RE 
JUST  HAVING  FUN 


YOU'LL  KNOW 
THEY'RE  LEARNING 

Carole  Perry  s  (Dayton  1987  Ham  of  The  Yeaf) 
^ntroducuon  To  Amateur  Radio"  pacKage  allows 
children  of  aJI  abilities  to  achieve  success. 

Ready 40'teach  package  contains:  Teacher's 
Manual  with  26  lesson  plans,  Code  Practice 
OsciJIator  for  Morse  Code  practice,  Spacecode 
auijiocassette  wNch  follows  lesson  pEahs.    $99.95 

♦  Video  Tape  Showing  Classroom  Use  Included 

DAny  motivated  teacher  can  teach  the  program. 
ZHam  Radjo  program  is  used  as  a  moHvaiiona3  tool 

to  teacti  sKiUs  m  other  suDiect  a-e^. 
n24  Houir  Hotline  is  avsitable  for  help  and 
questions. 

IHigh  motivational  activities, 
homeworvs,  furHl  raisefs.  quizzes.  & 

MCdlQ    TT!^      POio*  131646 

tk.Jkr>r\Tr\r<^  statenjsland 

fVJVil  ILUr  O   —  N.V.  10313-0006 
P^  '"^'  718-983  1416 


CIRCLE  64  ON  READER  SERVICE  CARO 


CIRCLE  241  ON  READER  SERVICE  CARD 


CIRCLE  122  ON  READER  SERVICE  CARD 
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Uncle  >fayiie's  Bookshelf 


06S57  •  T§9!  PasspOfTtO 
Woriti  Band  Radio 

Yott  tm  have  iIh:  watld  ai  ytiitr 
nftfcflipfr^  Vful]  gdihtAMtesi  »ta- 
tinii  And  lime  grid^.  ihir  1901 
Eu^er't  CuJctc  and  mott,  384 


ARl^l"^:!  •  WeotlwrSati^litie 
H«fKfixw4i  (4tli  Ed.) 

nc Vised  ED  ptticci  \oi^y\  wieatbcf- 
tkk  ^icl  I  ite  lei::itfnlaf)f .      ti2i<0§ 

AR:12W  •  CoffTipAnlon  Sofl* 
mmre  for  WeMherSilelHle 
NAtidbDOk 

3  % "  MS  rx)s  n^Tppv      ^iit.w 


VIS  SI udy  Cards 

AdvitrKe  ihc  easy  way  wiih  VIS  Siudy  CanJi,  Ccwnpnct,  Up-tD-da|£  FlMh 
Cfenfe  wiifa  iCdy-M^ord^.  Under^iinfd^  Quit  oa  boci,  F«irtiiulad^  workctl 
CUE.  Schematics  ii  your  fuigeftipi.  Uic<l  SUCCESSFULLY  hy  4p»  6 

NOVICE  VIS  01  IIJJ>5 

TECH  VIS  02  l»,»5 

CENER.4L  VISOJ  fM 

ADVANCED  VlSOt  IS.fS 

EXTRA  VIS  05  14.45 


Linzi  Code  PrDgr3ms^{Avaitit>l«  on  S^'  <f'ish.} 
fnetpenfitve  DocrqiAcie  studii  |uide  code  pragnms  for  bolh  the  C64^I2I 
CcKnmoilfifH  MDtX  the  IBM  compitiHc^  l^rogramii  iacii^Ac  upilu^d  f=CC 
^leftkHU^  mutupk  choice  mt-^M^n^  (tmtviiiai^  ^tchemaxk  HrymhcA^.  dia- 
gmm^,  and  smtulaied  \  VEi  sample  icU. 

IBM  Part  I       Commodnre  Pm  ft        Price 

Novk^  T^MOI  CQMUJ  %i43S 

Tech  IBM02  COM02  SiJ.^^S 

IBMO:)  CDM03  %UM 

laMtM  COM(M  *I^.»S 

IflMOs  COM05  li»*.95 

IBM^l  •  Amateu  r  R  adi  o  Part  97  H  u  l«»    ( inci  udes  updtitcd ,  rc  v  is^d 
CommJiaicD's  Rules,  ScfM^mbcr  30.  i9S9)  5^'  di&k  IBM  cimi^onbl? 


Gi:  neural 
Advance 


1CH4QI2 
Ifcludcs 


Lliirary  ir^  JCodEta  Amatfur  C^tiliioaik  inc. 

I  PTcfijiMj|JC!fthcW<irtd  4crrtQr  40' i  28' 
t  MtpdfNijfth  AmtfKa  4-Ci.iKtf  WjiJS* 
tGnaiCiixleaiinofUieWarid  4-OTiQT  aO'llS' 
E  Wortd  AilAb^-color  2b[H|^  SHOO 


ARRL  BOOKS 


07D9I  •  OX^'l  DifCCtOfy. 
tSftO-Sl  EditHHI 

CM^vlMf  If?  Fftd  Ottervum 

Most  con^l>eie  li^  od  radio  luam- 
cT^cvcr'  Fc*inirs«ver  iSOOIiHcti- 
en  frncn  over  75  CQUntriet.  Ai&o 
included  b  fkll  Lnformalioiiiiiifjver 
100  radio  dub^wvnidwtik,  $4.95 

Ojpi>44  »  44  Pov^ef  Supplies 

for  Your  Electronic  Proiecl 

by  Robert  J,  Jmiifer  and 

Jonaihaa  L.  May& 

Writien  ai  liie  banii:  level;,  perfect 

fflir  the  t»egtTH»er.  Th*  rpadcr  is 

given  enough  dEciitHiiir  iheory  to 

undentand  the  cniice$lt&  cipbincd 

thiuugbcwi  the  bcKik.  tl  5»9S 

tOWOQO  •  NfiFy  Original  2nd 
Op  i7  Jim  tttfferty  \6IU 

A  KV'  «ditiiaB  tn  an  eey-lP-sx 
"wtecL"  rottnai.  Sifr^>  diiJ  itic 
prrfii  and  nutant^v  h>vc  dvuMik 
Beam  tieadin^,  Contincni  iiicniiEi- 
ctaijacu.  Zone  ideflliaUiofl,  Pasial 
raLcs.  Jjid  more.  $8,^95 

I6PB6  •  Packet  U«ftf'« 
Notebook 

byifucknt3f!rr%fC4ART 
Over  90  diagramv  show  Lfjfd  unci 
uue  conneiitLoiis  Tor  piipuliir 
TNCs,  irQn^eiviTii,  artd  eornput 
tn.  A  genuine  nutsi-and  hctlt^  how- 
tn-dii  fnanuall.  Bnind  new!     $9.95 

09D22  •  Tlw  World  Ham  Nvt 

Dfretrlafy  by  \tike  Wkkowtki 
New — u^Dnd  ed  IE  I  oft  no*  over 
600  net  liiung^.  Ttiu  bnok  imro' 
dknesibesfKciai  tntereij  lum  ndra 
neiVfiQrfcs  sad  ibcpwt  >^upu  when  and 
wlKfcycMcaDamGikHBiiui.  19*50 


0ID39  •  Th«llHt«tnte<l 
Oictiontiv  ol  Eltctfonlcft 
(4thEd,l9sa} 

by  Rafui  P,  Twtr 
and  S(tn  Gebitiiaf 
Ch'er450  detailed  drawing  and  di- 
agrains  Over  21.00(1  ttfrms  are  ad- 
drcitscd  jn  650  piges.  Provides 
dear,  brief,  and  easy -m- under- 
stand dcfmitinnK.  An  eJicdtenE dic- 
tionary for  ihe  hobbyist  or  prtifcs- 
iionel.  $24.95 

15ACI02  *  Scanner  and 
Shortwave  Answer  Book 

bf  Bob  CroFe 
Whcdicr  you  hiv*  ttiflttiilty  calna- 
bMjfig  ttorU  time  wn(A  or  wm  tiy- 
ing  to  figure  out  lulohcftz,  HKga- 
henz,  ami  meter  baod.  tioA  book 
wd  j  provkk  (be  wm^^rs     f  1  J,95 

lt)FD90  ^  19^  IntofniAional 

C«fllioo4t 
Uoh  500.000  tlccMCd  ndia  ania^ 
teurs  in  the  countrie»  oMtiide  Nofth 
Asfierica.  Coven  South  Americat 
Europe.  Africa^  Aiia>  aad  the 
Padfic  KTva  icxcitihivi  Iff  Hawaii 
amJitwTiS  piiMiA^Akin*),  $30.00 

ft?A9^  *  Eaay-up  Antennas 
f  o  r  n  ad  lo  L  hate  n  e  rs  and 

Name  by  lijiwurdM.  Nail 

Likf  tu  learn  htiw  U>  cniMtnu;!  luw- 
ccHil,  e4Ay-loeret:t  artdniyii?  Easy- 
up  Antennas  w i LI  he fp  v  liu    H 6 .50 

01 1>*0  •  OX  Powtf  J 

iffective  Technique*  tor 

fl«dki  Amateur* 

kf  EMttnf  B.  TUUHt  KSRSG 
256pafa,  10  iUuAinckmi.    $9  JO 


0200  •  The  Commodore 
Htm '  •  Companion 

b:tJiJmGniJ^slL9EI 
160  pofo  oi  u%ctuh  tnfofmoufsti  on 
selcciinp  a  CMnmodcifc  cocnpuler 
fat  the  ham  ^hack,  when  la  flnl 
specialised  progrjinu.,  Uv  Cam- 
modore-puckcl  gonficgiian.  and 
monr!  S*.SO 

Q3SM  •  Shortwave  Receivers 
Past  and  Present 

EdUedby  FrtdJ,  ihtcrmen 
Concise  guide  i(jZOO+  ihortwave 
r^eivcrni  manufactured  in  the  laj^L 
30  yean  Givc?vkey  in  formal  ion  ufi 
cacrh  n:iudcl  inclliiding  coverage. 
dii|ila]r>  cia^uii  t^pe.  peHamance. 
new  value^  metJt  value,  cic.  PhotcH 
on  ifKHi  it»ddi.  The  &1dc  Book  friT 
shorhirave  ladio  rwitte  1987,  104 
,,St4xll.  »95 


o^HZa  -  Radio  Haodbooli, 

23nl&l.  W,iimml.{krW6SAI 
840  p^es  of  cvr '■"'•'  '-  ■  ^  ^'^j  waru- 
ed  u*  know  abttr  _..  .  mniuni- 
catiDH  Jndcplh  tlydy  of  AC/DC 
fundamentak,  SSB,  imenna^,  am- 
plifieni.  power  (uppliciin  and  more- 
119,50  hurd  covej-  ofdy 

OBRCII  «  Worltd  Press  Services 

Frequencl*fl(RTTY) 

frj  Thftmo-K  Uerringron  WiSOjUI" 
A  {.uniprclirnAivc  manual  covering 
Radiott^lctypc  ntws  mnnitonng — 
conEuin^ajl  inlkPfiiiaiiDn — am£niia« 
receiver!,  tenntniJ  units,  plku^ 
thre«  eitcnune  it^qticscy  lists. 
Cw&n  &  World  Pn^  SernctA 
briMdca&lint  m  EnflLih  "The 
Oriftnd  Pt¥u  BooIl  "  A4  pf^^ef. 


AR:20(J  ■  Antenna 
Impedance  Matching 

by  Wilfred  jV.  Caratt 

Adv^ni-'txJiinuiCcLLr!;;.  anfenitu  iJt:^i](jn 
dil^llKt^Fiii.  Ec4Jhnician.s.  Mns\  otinv 
prehcnhlve  bonk  wrJEten  an  u^in^ 
Smith  Cham  in  sdvin|t]mpt;d>tnce 
ma,tchi  ng  pr  c>b!  rm^.  S  IS.  (M 

AR3472  •  Tune  in  the  WofW 

with  Ham  R^dio  Kit  {Sth  «d} 
BtMid  New  EidiiHHi.  Ea^riori«^» 
revised  texi  cmifeii  ihs  i4iK^itiKi 
podUt  on  ^klvicp  exam»  pvoi  m 
Novemh^  1 .  t^mm^lmf  Cii4e- 
leadlii^  jod  c.odc-pradi?e  <»- 
10^  fadtidcd!  in  dtt  kii       SIf ^Ot 

AR?464  *  Tune  kit  the  WchW 

ilodlti  txily  $14,00 

AR2I97*  Date^oo* 
VMluitbk  aid  lo  thf  Hh  de&ign Pitgi- 
m^r,  lechn^cian^  r^dtu  anuii{:ur. 
and  eiiperjmanier.  Commuoly  ti>etl 
lableK,  charu.  and  ihvtfx  fiitrd  eo- 
rDinomber  fonny  las ,  S 1 1.  Oft 

^RA14i  •  Interlerence 

Hendbook 
WriUitrn  tram  an  Rfl  %ie»ih\  per 
,  xpceUvc.  HiicKprni^iicc  in  lolvinv- 

inCf.-f[VTi--i  -z-  r'lt.'i-i!-'-  $l2*iO 

AR2K7I  •  WlFS's  Help  for 
New  Hams 

byikMtgOrMmwWifB 
Guides  ihc  iicvbci[jnimcj  cbnn^Ei 
tlie  majtc  af  ka  oficratmf  aod 
Iccfiitical'  pncedurcs  Pot  tn^elher 
«  SUtkn  and  RFi  oa  !he  Air   $|O,0t 

AR2?ft  *  Operstir^g  An 

Amateur  Radio  Station 
Dcsifned  to  iniwer  the  liaut  4|ue>- 
tioim  the  beginner  nuiy  have  ^mh 
f^ipfflrttl.  anirnna^.  and  pfOCc- 


ARI670*  AR^LtSOO 

Handbook  (67th  aii,) 
Over  I2(X)  page*  and  over  ^100 
Lablci.  figures,  and  chuns.  New 
dTitErnna  prujt;c!ti^  include  Ihrec 
hi^h-pcrfomianceYagis  Tor  144, 
220.  and  432  MHi  desinnnt  by 
Sieve  PtTwItirhen.  K  t  FO.     12.V.0O 

ARri4iJ2  •  Solid  State  Design 
Chcxik  full  uf  guod^  bi&ic  inforini- 
tkn—cinciut  6itugm  and  i|ifiiici' 
iKHii:  descriptioDi  of  mtavtn. 
innmteen.  power  4]i|»plie»^  4nd 


AJO0^  •  ARRL  Arttenna  Book 
Sepieieiiet  ibe  beia  and  mmx  htf  h- 
ly  refarded  mlbfoialkH&onaMenni 
funlirnicDtalj,  tmnsiniiaioo  huci, 
deufe.  «Dd  coo&tmctioii  of  Wkifc 
ansciaBu  118.00 

ARMJH^  •  ARRL  Operirtlnfl 

Manual 
Pucked  with  inffStfrnitlcin  an  Iw^w  \^^ 
iimkc  the  best  use  of  your  st^nlon^ 
imiliiiljngr  inlcrfajciny  hdtne  earn- 
pMtm,  OSCAR.  VHF'UHF,  con- 
ir^iiiig.  115.00 

AR0356  *  Mors«  Code: 

The  Essential  Language 
hf  L.  I^er  Carrai Jr.  Wii>iO' 
Tel  h  oC  e^oiut^on  from  unugla  key 
to  comfiuicQ.  Glws  practicjil  ad- 
vice on  IcamtK  the  c&Sc  ajid  its 
rmdefit-day  uses,  $5.00 

AR 1 50fl  •  RsrfiD  Frequent 

Interfe'^ir-^a 
Cunsaiits  ■...   ...-£iKm  i^  helpadlwc 

RF1  iiftitilenB,  Good  lechmeal  ad- 
vice from  ARRL  ^ui(f  (»n  inieder- 
tt¥X  frofn  iransmitters  aivJ  d^iri- 
cal  d«viE::c&^  $5.1^1 


AR^^R6  •  F^fSt  Steps  In 

Badio  ^v  JA?ttf  LkMav  WIfB 
Scnci  nf  gST  afticlev  See  eompo- 
Qcnts  d&seinbled  mln  pnKHCil  cir- 
cytts  3TKi  ho«>  the  ctrcuii*  mafcc  up 
>ouT  radio  gear.  $5^00 

AR2960  *  Tranamtsfi^ofi 
Line  Transformers  (2nd  £d) 
by  Dr.  Jerry  Sevkk  W2FMf 
Practical  dejiignii,  ^pccifi^  ini'^ir 
mtitinn  on  ccMistnictitMi  tcchniituijii 
and  sources  of  matefiit  Marc  dc- 
iigniit  for  jriEcnru  tiMiL'rs,  hyhrids^. 
and  for  the  VHF  and  UHF  hands, 
272  pp.     KO,0O 

AROI^  *  Antenna 

Compendium  Vol.  1 
MaictuIi  on  v^nie^U.  qoadfi. 
Eiupt.  Yafis^  nedooed  uie  anttn- 
na&.  MinK.  Smiih  ChMftt.  Ai^^o- 
na  poIariiaCBO,  ami  other  Uflctesi- 
141^  uol^iects  $IOJiO 

AR2545  *  Antenna 

Compendlym    Vol.  2 
42  papers  cn^ermB  i^erticaltt 
y ttgia; ,  quadji .  mull  iband  and  hrci^- 
band  syMem^.  an(cnrui  !tel£4.-tian . 
and  much  mare.  SlI.tHI 

AR2626  •  ConvpanJon  Soft- 
ware tor  Antenna 
Compendium  Vol.  2 

5'^*  MS-DOS  floppy  *10.flO 

AR04g8  •  Wt  FB'a  Antenna 
Notebook 

by  Oottg  OrMav  WlFB 
Get  ihe  bcsi  perfbrmanre  cut  df 
ttnoUnsive  wue  aittcnnai  and  ver- 
ticals.  Build  tyner  and  SWR 
bridfc^  li.09 

ARQ54«  •  OflP  Notebook 

bwDtfUMihMit^WiFB 

i^reseati  ^ooiiniciiuti  pr^ifec^  for 
the  QRI*  openlor.  twrn  a  umpic  1 
watt  o^'stil-cantmJIed  inmunitifr 
io  more  omiplei,  tnoicetvcr  de- 
ii|>m,  $6.00 

AR  115(1  •  Log  Book— 
Spiral  %^M 


AJIRL  Licenst  Manual 
Beguming  wilh  Tunc  tn  the  HWM 
widi  Mmr  JCnffiri  for  the  Novice  and 
pnigres&ini  ikmugh  ihe  critically 
ta-Liimed  ARflL  Uceruf  Mamud 
foieE  for  Ihc  Ttchnkun  through 
EittraClfliis,  ui^uraic  (cxi  CKpbrui- 
i9on!$  af  the  mitterial  i:(.>vefe^  along 
with  FCC  quc^liun  poi}h  and  sn- 
b^cr  teyh, 

AR2ns  •  Technician  Class 
AR23g3  •  General  Class 
AI20I6&  •  Advanced  Class 

&idiS6.00 
A  R  2  3^  I  *  Extra  Ctiaa      $».0a 

AR04I0  •  YagI  Arrtecma 

Design 
i^m  Hadm  puHtihcd  a  mrm^  of 
afcidis  en  Vagif,  Tlie  matcruJ 
fhmt  tlicsc  amdo  tMr  a  pteseKed 
here  wb  poli)J!ied  and  cjipandbil  by 
Dr  LaaMW- $15.00 

AR307?  •  Novlee  Antenna 

N^ivicncs  will  kaffl.  «mcPA£.  tMhcr 
thJD^s,  iimv  oiitetmai  openxe,  and 
what  govembi  their  effectiveness 
far  ^!inn-  and  lung-dtsliince  com- 
munication. $S.0O 

ARCM31  «  ARRL  Repeater 

Directory  1990-1301 
AlmuM  IH.CMKI  h^iiin^^^  (indudibg 
updated  h.sEtn^.s  Ut  MS,  OA,  SC; 
NC.  TT^.  KY.  WV.  und  VA)  wiih 
over  2200  dig^ipcater^-  Band  pjiiu, 
cress  fPL*J  Tone  Chan,  compi- 
l^on  of  frequency  coordiimttirs, 
ARRJ-  Special  Scfvke  Clii^.  aai 
beactFCt  liiiLnfi^  (rofn  UMHz  to 
24Gtir-  Sft.OQ 

AR20S3  •  Complete  or ef 
2nd  Ed.    byBifbUck^rlk^fG^'I 
i-£jm  bow  [u  buM  OX  vmI  dicain 
hmt-ui-fin  QSL  canit  ■       $12.10 

AM3im  •  QftP  Ctaaates 
Cotlei^idri  of  articks  fnvn  last  15 
yni,  c^  ARRL  putriicuiijw  tm.  bujld  ■ 
ing  TEceivem.  iranintilitrs.  iran- 
jccivcr.  apccsw*n<L"3«  2BB  pp.  Sll.OtI 


AR^TT  *  Lo«  Band  DXinf 
How  u>  meet  ilit  dullenges  of  the 
diffctenl  formft  of  ItiO.  80,  and  40 

meter  profiigilion  with  efleeljve 
anienr^a&«  cqui^nneRt,  and  operat- 
tng  iitnitcfu-  ^  S  J  0  JKI 

AR20.W  •  Yo4jr  Gateway  to 

Pact(@t  Radio  2nd  Edition 
Fi,IEl^d  with  infarinalion  Ibr  iiLl  jnui< 
icurs.  TcJlv  everything  you  need  Cu 
kitOW  abiiUt  thist  papular  new 
mode:  how  ta  get  started,  cqi^ip" 
ment  yjiu  rnwd,  ind  mure    512.00 

AR24!^b  •  FCC  Rule  8ooh 

(athad) 
This  New  EiHuw  n  almo^  50% 
fitter.  Hie  nirarfii  chapters  in  die 
fsma  of  die  bciol  Me  a  n^^or  up- 
giade  vvvr  diK  pfwioMSi  ediUHH.  A 
must  1^  wity  active  radio  aou- 
teor  ^.00 

AR2I71  *  Hinti  and  Kinkw 
Find  the  an^ttet  to  that  tiicfcy  pnilK 
lem.  Ideas  for  Kiimg  up  ycsr  |^^ 
fyir  ctmifimablt:  and  eftk-uritl  oper- 
atioti.  SS.00 

AR2I03  •  Satellite  Anthology 
The  lattfit  inli*ttiiii[U>ii  ^mOSCARa 
9  through  33  34Wdlttiilh(;RSKitE?]' 
litcii.  Infurmuiion  on  Lhe  use  at  di- 
gital modej;,  ircii^king^  sntcnnas, 
RUDAK.  niLcrDcii>mpUL£:r,  and 
more!'  $5.00 

ARaa4<^  •  Satellite 

Expenmenters  HaodtMKkk 
UaiSer  one  cover  i«  %tiail  the  Anu- 
teur  Radio  Qpenmt  needs  to  kjmrm 
ui  cfder  lo  ccimmunK'alc  ihnragil 
OSCAR  t^Ihir^  StO^OO 


AR2S9R  •  S<pBce  Almanac 
b^Aatkemf  S.  Curtii  K3KXM 

ExuvHiltedi^  t9ook.  C^mnvf  the 
breaffctalciii^  recenj  news  from 
space  Incliidcv  xboiii  40  p^ci  ofi 
Anulcur  Rwlto  ftalcHitcs  Rnd  aI- 
mqsi  lUiyEhmg  yau  ttugbi  vi^^m  to 
l^iKM  ^bout  nun**  trip  to  Uk  sian. 
%l>p.i|£ts  S20.00 


OtBA?  *  Tfie  Beginner's 
Handbook  oi  Amateur 
RKlio--2nd  Editon 

fry  Off  r  f .juiff 
Ciiinbinci  dvory  and  praciice  in  «i9 
eaiy-lO-aiidcr^tand  farmai.  and 
prifkidc^  Lfi  formation  for  eh&c»ing 
und  iru:[iiJlm|  radio  receiver;,  ojid 
iransitnillers,  aniennis.  Transmis- 
sion lines,  and  ttsst  equipment .  400 
pvkgtis .  20'  I  11  luiiiraiians .       ^ I S.50 

lODOW  •  IMP  North 
American  Call  hook 
Listi  over  KlO*iX)0  licensed  radm 
amateurs  in  alt  CDumrics  dl  Nonh 
America   Givc^  caLb«  aamb,  und 
Ktdf^ri.i.  infomiatiofl.  $2<S,00 

01925  *  The  HTTY  Ustener 

by  frsed  Qstwrwimm 
CinnifiilciiHaes  I  ifmni^IDcrfthc 
RTTY  Lhkuct  Hemkocr.  Con- 
taini  Qp-to-da&t.  hanl-scHRod  m- 
formaiion  am  adva^c-  RTTY  mad 
FAX  manitonn^g  tcchoitiucs  and 
ftv<]uenciA  156  pp.  $19.95 


Q5C(*^  *  Commodoned4 
TfOubleKhooting  &  Repair 
Guide      by  Robert  C.  Brvrtn^r 
Step  by  itcp  through  theuumplcxi- 
ijo  uf  makiriig  bimpk:  rcpiin^  (ci 
y  f  111  r  Curi  nm  nlore  64 .  S 1 9 .  Sft 

10A345  «  Beam  Antenna 
Handbook 

by  Wiliiam  Orr  W6SAf* 

StitA/t  Cowan  W2LX 

Ya|i  (want  theory,  consimrtion. 

operation.   Wire  beams.  SWR 

curvci.  Matching  systems.   A 

'mujl'^  for  tenoui.  DXef».  $1  Lf$ 

01  At?  •  Th?  Shortwave 

Listener's  Antenna 

Hai>dboofc  by  Ro^trt  J.  TiftttBT 
Beef  up  lihcrrwaTc  Kcrpticm  Or 
paoty  and  iiKTCKse  luienhis  enjcry- 
ment  candy  and  inexpen&ivelv- 

$12.00 


t2E76  •  Baafc  Electi-onics 

Frf  pared  by  The  Sureau  of 
Naval  Persantiei 
rhnrrjughly  fnviiicd  in  1972.  Vmv 

CTH  the  imponunt  aspL^iJts  of  Eippiicd 

elect  rdnici  lind  clecironics  cam* 

municrAlions. 

Se.7  pp  $10.95 


12E4I  *  Second  Level  Baalc 
Electron  ic«     Prepared  by  the 

Hureau  ofSawtd  Fenannei 
Sequel  to  Baiii:  Eiearamcs .  thor- 
ough tteatinent  of  the  uiorc  ad- 
\tnctd  kvci)  ai  apfHied  ekcoun- 
to.  liKludei  nucni^ivc  fraieivinf 
and  traouniftii^.  Hundreds  af  c%- 
celleM  dn^TinB-  325  pp .      $7.50 

1t)M44  «  World  Atlas 

I7  Kadia  AmfUeur  CJtUbttok  liir. 
20  pp.  of  full  color,  ill ^  1  \Q\\ 
cofdiiH  North  Potar  pnycdion  of 
ihc  ^A^mld;  nupii  of  sll  »ven  con^i' 
mtm^  Wchi  Indicik/'CaiiblKan  area. 
ud  Pacifti-  (>eiin,  S5,00 


(1 1 F22  *  The  Packet  Radio 
Handbook 

by  Jonathan  L,  Maya  KR^T 
"' .  an  ciiiucllcm  piece  of  work 
Well  wqnb  reading  for  both  the 
experienced  and  the  new  paelui- 
teer  .  the  definitive  fyide  to  anmi- 
leur  pKket  apention. " 

—Gwyn  Reedy  WIBKL 
Onh  $14.50 

Q3C1I9  *  StKHtwave 
Clandestine  Conffderrtlal 

by  CMerry  L.  DaltF 
Cnv^^  ad  dandcatJie  broadcafl- 
10^4  counsry  by  awooy:  telEi  fre- 
ifveiKiei,  odier  PiUpaWished  infor- 
Tnaiiuo^  ipy*  insw^n^.  freedom 
figliien.  ttbel.  Anan^hisi  ndio, 
lecrct  radio,  Cunenl  ptib^kati^ifl. 
K4pai^ef.  $8.50 


1 1  AS  m  •  Air  Scan  Guide  to 
Aeroniulical  Cdmmunlcs- 
lions  (&thEdH  ion) 

MoilcsnpidherK]  vc  guuic  to  rtxm- 
rtJonng  mtMuylkjiI  ccHiiinutiica- 
ikm  m  the  US.  Eiqpmded  to  cover 
all  Cuudiitn  land  jirpcHti  and 
se^ipLMEKf  b«Ma.  pJyi  livings  for 
Ceninl:  Aamticm.  the  Csrib^vazi. 
North  Allanik.  jiimJ  ihc  Picilic 
Temuirw*  f  14.fS 


(^IHB  *  HTTY  Today 

J9  Asm-  imgrmm  k4tWJ 
Only  iif>-4o-dHfte  RTT  V  hoofc  in  ck- 
ESftoict.  Cijvcn  all  1iicci4  of  RTTY. 
Sif dot  ciMipnehf  mive  ttTTY  iuide 
ever  poMffbcd-  Fully  lilmtnted.  A 
tniut.  ri2pagc:i.  S8.50 


I0AM3  •  An  Aboul  Cubical 
Quod  Antcfinn 

StmortCowm  ^ItJC 

The  "ClassAc^'  on  Quad:  tlesagji, 
theory,  tionstftKtMWi  c!|ienUtffi. 
Nrw  feed  and  matdiui^  lyttcna. 

[0A344  •  The  Rftdio  Amsimir 
Ameima  Kandboofc 

^  Hiiiiitm  Orr  W&SAi/ 
^martCawm  WIIX 
Yjigi  bcaixi  ihcofy.  conxrmcticxi. 
opcFaitoQ,  Wire  beamt.  SWR 
curvcf^.  hlatchJDg  ij^-iiemi.  A 
■'niiisi"ftWii!riousDXcri  $11.50 


02C30  •  Tht  Commodore 

Ham's  Campari  Ion 

ltyJim€iru^sK9Ei 

160  pagcji  ot  InroTTnuiiDn  on  select- 
ing e  CommixJore  for  ihc  ham 
^hitck,  where  ui  find  spccijiljzcd 
prtj^raiTii,,  iht!  rnrnmthlorc-pEiC'kcl 
corijbCictiort,  and  riiLire!  S^.Sfl 

IJ.1M22I  *USMimflry 

CommuniCBllons  {Pan  1} 
r?eaii  W3th  U,'»  Military  tiMtimuni- 
4;;aijon  chunncU  on  iht^nwave. 
Co>ver&  frequencies,  bftL-bgruund 
on  jxnni  lQpa4n(  frcqiKmrica  for  the 
Philippinrk.  l4piUt  irKl  Korea,  Iridi- 
an  and  Pacific  Ckeans.  and  more. 
ICgpigp U1.9S 

mM222  *  US  Wilitafy 

Commu  n  I  ca  I  ions  ( ^art  2) 
Coy  CI  k  Vh  C"iiti5U*rd.  NASA. 
CAP,  FA  A.  Ocpi.  0(  Ek^v.  Fisd^ 
crai  ERier£eni:;>  Manigfnncni 
A^acy^  Di  lifter  Cficnfiutnifra- 
tiom,  FCC,  Dcpt  of  JiDlJce.  Fram 
14  KC  to90r71  KC.  TV  p^ea. 

IJ2.95 


03Ml^J*USMimar¥ 

Cdmrriuntcaijona  {Part  3) 
This  part  ccMnplcie^  die  va$j  overall 
frcqurncy  tist  of  US  Militoryi  ser- 
vices. rri>m  it993  KC  to  27  .W4 
KC-  7fl  jMgc^ $lj,ig 

I5D9()  <  t9M  Shortwavfl 
Directory    6tli  Edition 

^j^  Hob  GrQve 
An  excel leiir  reference  fnr  ^iinh 
American  shf>nwtivc  Jisrencrs,  this 
DXer's  bihie  is  croinniieii  with  up- 
iii  date,  accurate  frequency  find 
Uhcr  inrormEiiiDTi  frnm    lOKKs^  to 


10A346  •  Simple,  Low-€0«l 
Wine  Antennas  for  Radio 
Amateurs 

by  WmiamOrrWASX! 
Stuffft  Cowan  Vf21  \ 
Alt  New!  Low-£OiiI.  rrUltihanJ  jn 
lennas;  inexpensive  beumtt.  "In- 
visible"'  aittfiinhu!^  fnr  hunih  in 
''tmigh"  locatian^r  New  data- 

$11.50 

IC)A?42  -  All  About  VarllcBl 
Artiennas 

hyWilHamrhrW^SAl/ 
S4imrfCQwwW2{JL 
Erfective^  low-cost  vertical  iv  10- 
160  m  -DX.  multiband;  compact 
irenjcals  for  &inall  ^poccs^  grxmnd- 
ing,  tfta  equtpmem;  ligtiiemni;^ 

$10.50 

I0A347- AH  About  VHP 
Amateur  Radio 

ky  WUlimm  Orr  WtS/U 
DX  pfupagaticHi,  VHF  Yitgi  ani 
Quad  bcznu,  rrpfaien  mnd  huw 
dK-y  ¥.ral.  OSCAR  Mieliitc^k  md 
hcrw  to  11%  them,  $11^*5 

tdA24  •  Vtrlical  Antemift 
Handbook.  2nd  Edition 

by  PitMi  M.  Uf  S'6PL 

A  dasstc.  Repfimed  wttfa  updaies^ 
includiDg  An  MJdenium  OQ  Sfttpnni 
design  ibr  IfiOmcien.  Also,  feed- 
ing  and  matching,  nhort  vertkaU, 
ground  eflet^Li,  and  more. 
139  pages.  piipcrbdcJc.  $9.^ 

mw\[  *  The  Baaic  Guide  to 
VHF/UHF  Ham  Radio 

hyEdwartlAf.iSitH 
This  hix)k  provides  ei  fiTsl  rnic  in- 
trcxiuctian  to  life  on  ihc  2.6  iir\d 
1 .25  rncier  bundb  -d^  well  as  23.  33^ 
andlOCU.  $6.50 


1 

CMMS4  *  GGTE  Moraa  Tutdi- 
Fittppy  disk  for  [BM  PC.  XT.  AT. 
and  cocnp^iLiblea.  Lcam  the  Iitler- 
naiiotiaJ  McHse  todc  iir  imprcnt! 
yanit  capahditk£.  One  di&kcxic  wdl 
take  >  ou  fmin  beginner  dauiqgli  ex- 
tra clai&  m  ea^  self-paced  lemsfia. 
.%tin»dard  or  Famswoirtb  mode. 
CcHk  jfKcds  fhsD  1  Wr  tPF^t  100 
i^trnkperTTEinifte,  SlfJO 

05£^  •  Cr^h  CoMfW  in 
Etectronies  Technology 

kt  L^ttit  E.  Ff*Miii  Jt, 
Wnh  a  proven  format  of  pen- 
^I'ainmcd  iiiMnKllian,  Eh  Is.  boDfc 
teaches  you  the  bcsjci  of  eJectnoty 
ind  ekctnmics  in  a  stcp-by-stcp, 
ta&y  -lu-tiadersmnd  fashion .  |2 1 .50 

01 803.^  •  Tafic  To  The  World: 

Getting  Started  In  Amateur 

Radio   by  James  P.  Dux  KJJD 

and  Morton  Ktyitr  SSMK 

Pnivides  infiiprmation  And  pr^tiL'al 

ti}]«  tjn  iQ^iainLng  a  novice!  liccn^E.'. 

Authors  tiikc  the  rny^iery  uiil  dI 

lechniL'ii]  miuI  procaduril  aspects  nT 

half  I  radio.  S1I.5U 

(]9S42  •  The  Scanner 
Listener's  Handbook 

by  iuimm^  S^Qfrtre  ty2BFF 
Get  the  most  out  of  your  m:mji  ncr 
radio.  Covers  getting  stined,  ican- 
ner^  and  n!ceEV'erb,  anlennas^  Han^^ 
u]  cabic^  accessories,  computer 
controlled!  maaimring,  more. 

SI4.»5 


a:^S30it  •  Radloleletype 
Praat  BroadcastG 

iy  Michprt  Sduniy 
Covert  schcdaks  of  Presi  Services 
hy  ULttie.  frciquetiey,  ind  couniiy 
liraBdeaiitiRg  in  Engiish^  French.. 
GefmaD.  Spio^.  mi^  Panupi^st. 
Detailed  Pnru  A^iKry  Porutia. 
I30pp,  SIZ.*5 

{JEC^J  •  Master  Hsndt>ook  of 

10(11  Circuits—Soiifl-State 

Sd.  by  iUndoB  We^$er  Sterna 

With  d^  iiuiilMMliBg  refermce  in 

hand.  elccCfuwUcs  hofclqrists  and 

pro|ies««3fiati  will  never  have  ua 

learch  for  schematics  ^atn.  Com- 

plclcly  uiUdaied.  the  bdofc  ^  thCir- 

iKighly  indejied  And  all  1001  cir- 

CJii]li  are  clearly  illustmied.  4^0  pp. 

Slt.50  ioil  cover 

IIT^S  •  Tttne  In  on  Telepliane 
Calla  ky  Tom  KneHel  K2AES 
F^jrniutled  ai  a  Frequency  list  wiih 
Ji  ULi|edctej^np<kfn  ofe^ch  service 
and  iu  IcKatiun  in  RF  sipeidinun, 
Pri3viLJe!t  baiijc  information  for  casu- 
ul  Ji.>it(;iier^  getling  sttined  and  de- 
liiiin  fnirurdcni  enEhu5in.sTs.  $12,95 

OyP3^  •  The  Pirate  Radio 
Ofrectory  1990  Edition 

hv  Crfai^e  ZeUer 
Coittatns  data  on  vjmc  1 00  pinaie 
KtHtkirs act i^'C  during  19S9.  How  to 
tune  in  ptraic  bniadcasts  and  get 
QSL>  frum  die  siatkHis.         $7.95 


OITOI  •  Transmitter 
Hunting:  Radio  Direction 
Finding  Simplified 
byM^ph  ti  %t^ifK§OVamd 

336  mge^.  24^  ilius«£,         $17«50 

0?K20^  •  Gu4<Jeto««Jto- 
lelfltypa  tBTTY  i  Siatwjns 

1^/,  ^hngenfiai 
UpdMod  hoot:  coven  all  ftTTY  sar 
tkmi  frmn  3MHi"30MH^  Prts, 
Military,  CDmrnerciaJ.  Mmteo, 
VTTs.  EmbouUet ,  and  mpre 
LOS  pp.  $12*^ 


THEM^ORLD    $4.00 


--/—■ .^-,.-^._k_J-,a-M-J-J-J-»J,^  -   .    ■    T 


I5Snn^  *  Communications 
Sat«llita«(3rdEdmon) 

by  tjojry  Ian  Horn 
Chapiem  on  channcJization  band 
piLiETv,  trv»pander  identincation. 
LniemadonaJ  witcUiies.  nwf^.  $7.00 

07 AM  •  Aeronautical 
Communications  Handbook 
by  Robert  E.  Evans 
Exhmv^ve,  sicholjiriy  ireaiment  of 
-liionM.'Hvt  b^roniiiLiiical  listening. 
WeJI  organized^  up-tondaie. 
266  pp.  $19.95 

U7R2(J «  A  Radio  Journal 
1012-1940 

By  ifjifis  Renaaktr  ^VCRC 
A  faiicinaiing  trip  tlvnigh  Citnc. 
Easy  10  read  and  mfornsaltve,  ediF 
catinnal  and  cniendnhig.  A  tnp 
duwfl  memocy  lane  to  the  early 
day&  of  radio.  $7,95 


O^SCM  •  The  Hidden  Signals 
on  Sal  el  If  la  TV 

by  Thamm  F.  lianin^n 
tmi  B&b  C£HJp4rJr. 
Tune  in  thcwtarKb  of  Tcieptidoe, 
I>aLi.  TelcJi,  Teieiypc,  Facnmile 
Stgnili  06  mosi  d  the  TV  Satel- 
iiter^  pioi  all  uibcamcn-  C4J¥en 
eqytpHTwnl,  booktipi.  vihere  to 
amm.  2Mp8|es.  $19.5« 

aiP6«  •  Pirste  Radio  SMIOfia; 
Tuning  inio  Underground 
Broad»«tai)t  4jitifrw  ft,  r<db^ 
CoEBpfehcD&ivT  gunk  ti"  tuning  in. 
ideatjfying.  Mnd  cdniacung  tJie 
mo^  unpredictabie  lUtfiam  on  tile 
radji>  spectrum   1^2  pp.       $12*51 


How  can  the  World's  Best  DX  Miip  cmt  only  $4.00?  Obvi- 
ou.siy^  a  sGiioiis  blunder  wiii<:ii  you  ?ihould  take  advantage  af 
before  we  discover  it.  This  t^  the  only  world  map  in  black 
and  white  so  you  can  color  in  the  countries  us  you  ^vorl^  them! 
Furtiicr,  it  has  almost  all  of  the  ufricial  lARU  400  countries 
on  it,  which  no  other  map  ut  any  price  has. 


2LjXlut^)  *  Computing  Acrct^ 

America 

by  SUr^  X.  RgbetumNRVE 
Rdbct^  hai  ^-nnen  a^ticka  for  ^ 
AlofoiHir  aboOl  the  (schnical  as- 
pects^  of  hn  US  (our  on  h^  recum- 
boU  bkycle.  Covers  h\%  ad\-eit- 
ntfva,  people  he  met .  4Jid  places  be 
nw.  If  ymr  Ufeoyte  «eem&  a  little 
conrining,  read  ihu  iMok,       f9.9:S 

1 IRF 13  *Tba'*T<ip  Secret" 
ftagistry  of  US  Government 
Radio  Frequencies  {7th  Ed.} 
by  Tom  htatitri  K2AES 
This  iCannqr  dircc(^>ry  has  iKcomc 
the  uliimlard  ri.''rereiit:c  ^ourcrc  far 
frequency  atid  L>th^r  imponant  in- 
f{3irmation  relating  tu  itic  communi- 
cations of  f<MJcral  agencies.  15  to 
470MHif..  $1^.95 


Oi,A70  ■  Practical  Antenna 

H andboo4c  by  Jasrph  J.  Carr 
Destgn,  twwid,  tnodif^^  drtd  irsialt 
yovjown  antennas .  Cair.  a  im-year 
veteran  oi  leclinicul  writing,  Yua  a 
unique  aliility  10  present  coni^plei 
lct:liniL*[il  «;uiu'<ip|:,\  in  an  eimy-lo- 
LiitdLTskkiiiJ  way,  416  pp.      $21.50 

i  9  F52  *  Ferreil'a  Confidential 
Frequency  y  at 

Compiled  byAXi.  fiaiiififv 
Al]  frequencies  ftwn  4MHf-2HMH? 
covering  ship,  rmttasf^y ,  aroo,  Vol- 
met,  intcrpd.  number*.  Air  Force 
One  Two .  mntr  376  pp.      S 1 9. 50 

1 1SR97  •  Nat  tonal  DIrectofy 

of  Survival  Radio 

Frequ-enciea 

by  T<MH  KnritrtKlAES 
Handy  aod  coor  ise  re ' 
10  high  iMcreit  C'Otit4MUMi<4>dLM'iij 
hvjueticko  rcquil«d  by  svrvital' 
iuiL  lociikki  ch^Mer  on  bui£i|rt^ 
emergeaqr  eooMtunjcatMHa  aalea- 
aa  tyocma.  $1*95 

llSit^n  •  Scanntf  Hodlflc*- 

tton  KaiKlbooJi  byBmCntt 
Provides  straight  forwa/d  tiep-tnr- 
iie|i  iA^UTihiKSfift  for  expanding  iIk 
operating  capabilttiei  of  VHF 
scanner^-  FUIed  Willi  iniensilin?' 
text,  helpful  pboUH,  lablei^  and 
r^gum-  tl7»9S 

1  j  F.F06  •  Guide  to  Embassy 
Espionage  Communications 
by  Tom  hrtnul  k2\FS 
Cand  id  and  pr ubi  ci^  c \Lij l  1  l  1  s>,uii] n  o i 
worlil^^ide  «mbiis?jy  iind  ^alleged} 
espionage  communication  .^y ■items 
and  nciworit-v  Emensivc  nation- 
by-nation  diref  inry  ^ff  emha^i^y  siM- 
tion&  is  i  ncl  uded .  $  1 0.95 


CODE  TAPES 

(Me  iiM*rr  in  fhf  Kr»<i  xmif  hnm  fmhutiw  /tutle  \he  anff  u>  imftte  to  iforn  that  a  '1 
maam-firf^^itm  9ffmHlk  Af  fOrM  'i  fttaro  f^adr  nmnr— <riu  i^fhimiaiidi  t^h0mt 
Mw  friAnf  dMp  hmi#i  thtt  amuzinf  ne*  jJb»*nf  mpt  h't  frnktr^-pfrnf,  iiwr 

I  aa  Gnumi  and'  Thr  S^dHtT.  ^t^filr  hAv  tiKwe  ^Hn  ip  4W  flAfr  tvutt  revin 


TtTQ5    "Ceta^'^  $5.95 

5  wpnt^Tfii}^  U  the  beginning 
tape,  faking  you  ih:rou|h  (tie 
26  tctien^  10  numheri,  and  nes:- 
essary  punciuaimn.  cumpTele 
MiSh  practice  every  itep  of  the 
wiPir.  Tlie  cav  of  lean)ing  give^ 
confidence  even  to  ttM  faint  of 
fteait. 


73TI3  ''BackBrrakcr'*  $5.95 
13+  wpoi— Cihlt  (iTDUph  again, 
at  1^  briiiit  i}+  wpm  ^it  you'll  tre 
really  at  e^^  when  you  a'lt  down 
in  front  of  a  steely -eyed  volun- 
tc^r  i^]iunuri£:r  whn  KEarts  send- 
ing yotj  piam  ian.£UBg«  code  at 
only  IS  per  You'll  need  this 
ejfira  margin  to  overcome  the 
bhccr  panic  univer&at  in  most 
teM  «^itualton».  You've  come 
(hiji  far.  m  doti"i  g«  cod<^  sity 
now' 


Trim  **Tlie  Stickler"  $5.95 
#+  wpra — Tlus li  the  practice  ti|« 
for  dirae  who  5unFi%cd  ihe  ^  Vbptn 
tape,  and  ii'i  aluf  ihe  tape  for  the 
Novjce  anl  Technktan  Itcemci.  It 
h  cotnjirised  of  oflc  ioiid  hoiu  of 
code.  Chara^tefs  arc  sent  al  13 
wpcn  and  sp&ced  at  5  wpm.  Code 
groups  arc  eniLrely  laiKkrin  charaC' 
lers  !icni  in  groupsi  of  rLve-Mlefi" 
niteiy  not  memoriiahlef 


73T20  ^*Co«rBge«H"  $5.95 
20'+  wpm — CongrjituNiiionsI 
Okay,  the  chalkri]^!:  of  ci>de 
iif  whai's  gotten  you  thih  for.  no 
don't  quit  now,  Go  for  ilie  cJitrn 
claiss  licen-***^  Wc  Mrnd  the  code 
fa<iicr  than  20  per.  l\\  ]ilce  iiVcar- 
ing  lead  weigtitt  on  yuur  Te^ci 
when  you  run:  You 'It  wonder 
why  die  esuuniner  tii  tending  m> 
ilowlyi 


Uncle  Wayne's  Bookshelf  Order  Form 

You  may  order  by  mail,  telephone,  or  fax.  All  paynients  are  to  be  in  US  funds.  Aliow  3  weeks 
for  delivery. 


Item  # 


Title 


Oty. 


Price 


r 


1 


Name 


Street 


City 


U.S.  orders  add  $2.50,  Canadian  orders  add  $3.50  ->  Shipping 
TOTAL 


Total 


State 


Zip 


TOTAL  $ 


Card# 


DAE  CMC  DVISA  D Check/Money  Order 


Teleptione:  (603)  S2S-4201 
FAX:  (603)  S25-4423 

ExpiratiDn  Date 


Mail:  73 Magazine,  Attn.  Unde  Wayne,  Forest  Road.  Hancock,  NH  03449 


MasterCard— VISA— Discover -COD 


Missouri 
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Tfnr  TEN-TEC 


OMNIV 

AMERICA'S  BEST  HF 

•  Superior  Phase  Noise  Performance 

•  DualVFOs  •  10-160  Meters 

•  25Tune^Scan  Memories 

SPECIAL  SALE!  CALL  TODAY 


it 

■w*l 


FT-1000 

THE  BEST  OF  THE  BEST 

•  200  Watts  Output 

•  All  Amateur  Sands 

•  Dual  Heceive 

•  DOS-Direct  Digital  Synthesis 

GALL  FOR  ALL  THE  DETAILSI 
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KENWOOD 

I      DUAL-BAND  SALE! 


TH-75A 

*  l.S  Walts  on  3  Meter 
and  70  cm 

*  MonllQT  Beth  Ban  da 
at  Same  Time 

'  10  Mamory  Cfrannels 

*  Rec«iva 


TM-701A 

•  25  Wattaon2Metef 
and  70 cm 

«  2C  M.err'OryChd/inala 

•  FullDupl6X-Cr&SS 

Band  Oi>eratlori 

•  BulU-lfiTorte  Encodar 


DONT  DELAY-CALL  TODAY! 


FT-736R  VHF-UHF  base  station 

•  SSB.  CW.  FM  on  2  Meters 
and  70  cm 

•  Optional  50  MHz,  220  MHz  or 
1.2  GHz 

•  25  Watts  Output  on  2  Meters, 
220  and  70  cm 

•  lOWatts  Output  on  6  Meters 
and12GHz     *lOOMemorte$ 


m 


z 

o 

m 

33 
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KENWOOD 

TH-225A 

•  Now5WattsOy|ptJt 

•  Odd  Off  Sets  "^A 

•  Wideband  Frei^afrcy 
Coverage 

•  Same  Acces^ries 
asTH^l5- 

•  1 56^173.995  MHz 
Coverage 

•  SWCapabMity 

•  Automatic  Repeater 
Offset 

CALL  TODAY! 


FT-470 


COMPACT  DUAL  BAND 
FM  HANDHELD 

(2M/70CM) 

21  Memorie-s  for  Each  Band 

Dual  VFO's  lor  Each  Sand 

Up  to  5  Watts  Power 

Bjitt  inCTCSS 

Built-rn  lO-Memory  DTMF 

Autodialer 


m 

3} 

mm 
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SALE 

LARGEST  STOCK  OF  ALL 

YOUR  MFJ  FAVORITE 

ACCESSORIES 

CALL  TODAY  FOR 

BEST  PRICE 


m 


S  i  I 
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MFJ-1278 

Multi-Mode  Data  Controller 
CALL  FOR  EXTRA  SAVINGS 


liV 


EE 


G-10 10  METER 
COLINEAR  VERTICAL 

Fiberglass  Construction 
V2  Wave  Gain  Antenna 

SPECIAL  SALE 
$39.95 

(BELOW  DEALER  COST) 
LI1WITED  SUPPLY  — CALL  TODAY 


102  N.W.  Business  Park  tarie    Kansas  City,  MO  641 50 
Send  SASE  For  Used  List 


O 

ICOM       IC-765 


1 


ADVANCED  PERFORMANCE 
HFTflANSCEIVEH 

DDS  (Direct  Digital  Synthesizer) 
Auto.  Antenna  Tuner 
100  Watts  Output 
99  Memories 

CALL TODAY! 


AUNCO 


?COM 


10-735 

PROVEN  HF  WINNER 
Compact  and  lightweight 
100  Watts  Output 
Noise  Blanker 
General  Coverage  Receiver 
CALL  TODAY! 


o 
ICOM 

IC-24AT 

DUAL  BAND 

FM  TRANSCEIVER 

•140-150  MHz 
440-450  MHz 

•  Compact  and  Lightweight 
■  Uf>  to  5  Watts  Output 

•  Versatile  Scan  Functions 

CALL TODAY  I 


Kantronics 


DataEnglne 

High  Speed  Packet 

internal  1200  Baud  Modem 

Off  The  Shelf  9600  Baud  Packet 

With  The  DVR  2-2 

Internal  9600  Baud,  G3RUH  Type 

Modem  Available 

CALL  TODAY! 


DR-S90 

2  MeTERM40  MOBILE 

•  45  W/2  Meter  Z5  V\//UHF 

*  Cross  Band  Repeater  Function 

*  Receiving  and  Scanning  on 
Both  Bands 

•  Detachable  Front  Control  Panel 
CALL  FOR  DETAILS! 


AUNCO 


OR-570T 

VHF^UHFTWIN  BANDER 

•  45W  on  2M/35W  on  70cm 

•  Receive  on  both 
Bands  at  Same  Time 

•  Extended  Receiver  Range 

^  More  Features  for  the  Money 
Than  Anyone  Else 
ALL  AUNCO  SALE  PRtCEDI 


AUNCO 


DJ-160T 

DELUXaWETER 
HANDHELD 

•  Receive  137-173,995  MHz 

•  2Q  Memories 

•  3  Waits  Standard 

•  3  Scan  Modes 

•  Store  Duplex/ 
srrnplex  Pairs, 
Call  Channel. 

38  Encoding  Subtones 

CALL  TOOAYI 


T3ai=-^''' 


-^p^xs 


^^^^^r^ 


JZ 


ASTROISI 


•  RS7A 

•  RS12A 

•  RS20A 

•  RS20M 
■  VS20M 
-  RS35A 


$49  *  RS35M 

$70  -VSSSM. 

.  $89  •  RS50A 

S109  •  RS50M 

$124  •  RM50M 

S139  •  VS50M 


1159 
$174 
$199 
$219 
$259 
$232 


Call  Toll  Fre^— 9am  -  6pm  Mon.-Fri.  9am  •2pm  Sat. 

In  Missouri  Call— 816-741*8118 


CUSHCRAFT  •  DIAMOND  •  DRSI 


WANTED:  QUALITY  USED  GEAR,  CASH  OR  TRADE 


HUSTLER 


HYGArN 


TECH  KNOWLEDGY 


4 


5^-^ 
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Amp 


Vt'hat  is  "tech  knomiedgy''?  Read  die  ^cts. 

too  Watt  lyansmltler 
The  FT-  KKKJ  delivers  continuousUy 
adjustable  output  froin  20  lo  200  lii-atts. 
Using  a  massive  powier  transformer  and 
poweduJ  10"*  squirrel  cage  blt>^At:f,  the 
FT- 1000  fer  outdistances  linear^  requir 
ing  100-150W  output  The  hill  200  %'atts 
output  and  exceptional  audio  provide 
outstanding  '*barefcK:jr '  pile- up 
pcrtbrmancc. 

Clean  DDh  derived  iocaJ 
signaJs  and  conser* 
vativc  design  mean 
Uic  FT-  lOOO's  MRF- 
422  final  transis- 
tors, operating  at  a 
30  voh  Vcc  levei 
offer  dijrd  order  IMD 
of  -  36  tlB  at  150W 
PEP  The  FT'  1000  may 
be  used  at  100  ^-atts  output  continuous 
duty. 

'   "  ~     Ukmet  Difiifal  Synth^li 
Yacsu  assembled  a  special 
independent  R&D  team  to 
create  the  FT  lOOO's 
Direct  Digits  Synthcslz- 
cxs.  Two  lO-bit  and  three 
8-bit  DDS  permit  vcrj' 
low  carrier/noise  on 
transmitted  signals  and  wide  receiver 
blocking  d}Tiamic  range  by  providing 
exceptionally  clean  VFO  sources  to  the 
PLL  local  oscillators. 

Dynamic  Range 

Enjoy  unpariilleled  strong 
signal  handling  with  the 
FT  1000,  You  get  14  five- 
pole  main  receiver  front 
end  bandpass  filters  (11  on 
the  optional  BPF- 1 ),  a 
switch  able  cascode  dual. 
JFET  RF  prcamp,  and  a 
double  balanced  mixer 
ring  using  hi gh-ldssJFETs. 

tn  addition^  the  front 
end  gain  drstribution  ma%' be  adjusted  by 
Sf^iichmg  m  IPtl,  or  by^  adding  attenua- 
tion in  6  dB  (  I  S-Unit)  stqss.  Typical 


measured  tnti-  tone  dynamic  lai^e  is  108      poses.  The  DVS-  2  also  fuocrtiofis  a  mxi*  or 

dB  (at  50  kHz,  500  four  memory  wice  "CQ 

Hz  B^;  preamp  ofT).  faBB^HBH^^^^^^^^^H  Machine^  for  contests, 

yielding  a  -  32  dBm  H^^Q^^^^^^R^^|  CW  Op^^tlon 

3rd  order  IPT  ^B^KB^^^^^m^^n  ^^  ^'  ^^^^  P^>'^^^ 

Simuftaneotis  Dual  ^U^^^I^^^^^^^H^^HI  ^^  '^^^  complete 

(llnliinlted )  ^|^^^H^^^B^^^^|H^H  package  ever  offered  to 

Fr^iQuefiCf  demand  ing  CW  opera- 

Receptfon  ^^  ^^^?  tors.  For  instance,  CW 


On  the  FT- 1000,  each  receiver  (Main  and 
Sub)  has  its  own  weighted  fly- 
\    wheel  tuning  knob  and  the  two 
-\A    recei  ve  channels  may  be  dififer- 
\      ent  mod  es  an  d/< )  r  d  iffe  r en  t  fil- 
ter bandwidths.  Add  the 
optional  BPF- 1  module  for 
crossband  dual  receive. 
Use  head* 


I  ,£-^uilrf 


phones  or 
speakers  for  moni- 
toring, mixing  or 
splitting  audio  in 
either  mono  or 
stereo.  A  single  RX 
MIX  contra!  adjusts  the 
re!ati%^  volimie  of  each 
channel.  Install  the  optional  BPF- 1  and 
enjoy  true  div^ersity'  reception  by  using  a 
separate  antenna  for  each  receive 
channel 

Conipetltioii^rade  U&Mmot 
Frequency;  mtxle  and  bandwidih  infor* 
mat  con  arc  stored  independently  for  each 

of  the  TWO  v'fos  on  each  band  (or  the  100 
memories).  Filter  bandwidths  of  2/i  kHz, 
2.0  kHz,  500  Hz  and  250  Hz  along 
with  an  IF  notch  filter,  IF  Shift,  vari- 
able  bandwiJtfi  uid  a  CW  Audio 
Peaking  Filter  provide  unmatched 
ORM  rejection.  Plus,  the  FT- 1000 
offers  a  dual -mode  noise 
blanker  and  all -mode  squelch. 
The  front- panel  RX  ANT 
switch  allows  convcnietii 
enabling  of  your  Be\erage  or 
loop  receiving  antenna, 
The  optional  1)\  Si  Digital 
Voice  Storage  unit  gi%'fs  }T)u  a  16- 
second  lecei^-e  memorv  to  correct 
potential  "busted  calls"  or  dump  an 
important  OSO  to  tape  for  archival  pur- 


Spot,  samples  your  (offset)  CW  carrier, 
assures  precise  *' zero  ing"  during  pileups. 
Other  exceptional  features  include  BFO 
offsets  of  400,  500,  600  or  700  Hz,  a 
PLL- con  trolled  CW  tuning  visual  indica- 
tor, built-in  electronic  keyer  and  full 

QSIC  Key  jacks  for  paddle  input 
are  located  on  both  from  and 
rear  panels. 

Optimal  Digital 
Comm  un  icafton 
Tlie  FT- 1000  offers  special 
provisions  for  RTTV  AMTOR 
and  packet  modes  including 
an  independent,  built-in  micro- 
processor  lo  control  AFSK  generation. 
Use  the  RTTV  mode  button  to  select 
Mark  frequen- 
cies and  Hz 
shtlt&  The  dis- 
play can  sho^* 
the  iMark  or  any 
o^et  you 
load  tn. 

Non-sEandard 
tone  pair/shifts 
can  also  be 

accommodated  with  the  manual  IF  shift 
and  independent  display  ofilset  adjust- 
ment on  die  front  panel. 

FlejdMe  McKle  and  FUter  Selectloti 

Each  rt  Lci\  L  r  ( main  and  sub)  has  its  own 
vfo  on  each  of  ID  bands  and  each  of  these 
vfos  has  two  sub- band  channels.  As  a 
result,  the  FT- 1000  give  you  -iO  tunable 
vfo  channels  and  99  tunable  memo- 
ries—each with  its  awn  independently 
selected  and  memorized  fflter  and  mode 
combination. 

Tap  Into  the  FT-IOOO  Tech  Knowtedgf 

Call  your  local  Yaesu  dealer  today! 
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Performance  luiihout  compromise. 
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TH-77A 

Compact  2m/70cm  Dual 
Band  HT 

Here's  a  radio  that  desarves  a 
double-take!  The  TH-77A  is  a 
feature-packed  dual  band  radio 
compressed  into  an  HT  package. 
The  accessories  are  compatible 
with  ourTH-75,TH-25,andTH-26 
Series  radios.  Repeater  and  remote 
base  users  will  appreciate  the  DTMF 
memory  that  can  store  alt  of  the 
DTMF  characters  {\  #,  A,  B,  C,  and  D) 
that  are  usually  required  for 
repeater  functionst 

•  Wide  band  receiver  coverage. 

136-165  (118-165  [AM  mode 
113-136]  MHz  after  modification)  and 
438-449-995  MHz.  TX  on  Amateur 
bands  only.  (Two  meter  section  is 
modifiable  for  MARS/CAR  Permits 
required.) 

•  Dual  receive/dual  LCD  display. 
Separate  volume  and  squelch  con- 
trols for  each  band.  Audio  output  can 
be  mixed  or  separated  by  using  an 
external  speaker 


•  Cross  band  repeat  function. 

•  Dual  Tone  Squelch  System  (DTSS). 

Uses  standard  DTMF  to  open 
squelch. 

•  CTCSS  encode/decode  buNt-in. 

•  Forty-two  memory  channels. 
All  channels  odd  split  capable. 

•  DTMF  memory/autodialer. 
Ten  15-digit  codes  can  be  stored. 

•  Direct  keyboard  frequency  entry. 
The  rotary  dial  can  also  be  used 

to  select  memory,  frequency, 
frequency  step,  CTCSS.  and  scan 
direction, 
«  Multi-functiDn,  dual  scanning/Tlme 
or  carrier  operated  channel  or  band 
scanning. 

•  Frequency  step  selectable  for 
quick  QSY  Choose  from  5, 10, 12.5, 
15, 20,  or  25  kHz  steps. 

•  Two  watts  (1.5  W  on  UHF)  with 
supplied  battery  pack.  Five  watts 
output  with  PB-8  battery  pack  or 
13-8  volts.  Low  power  is  500  mW. 

•  DC  direct-in  operation  from  6.3-16 
VDC  with  the  PG-2W 

•  T-Alert  with  elapsed  time  indicator. 

•  Automatic  repeater  offset  on  2  m. 

•  Battery-saving  features. 

Auto  battery  saver,  auto  power  off 
function,  and  economy  power  mode. 


Compfeis  servfce  mAnuAts  are  AvBiiabie  for  aft  KGnwood  transceivers  and  most  accessories. 
Specifications  and  teAtores  are  Aubject  to  change  without  notice  or  ot^figation. 


•  Supplied  accessories; 

Flex  antenna,  PB-6  battery  pack 
(72  V.  600  mAHX  wall  charger,  belt 
hook,  wrist  strap,  keyboard  cover 

Optional  accessories: 

•  BC-10:  Compact  charger*  BC-11:  Rapid 
charger •  BH-6:  Swivel  mount*  BT-6:  AAA 
battery  case  •  DC-1/PG-2V:  DC  adapter 

•  DC-4 :  Mobile  charger  for  PB-10  •  DC-5: 
Mobile  charger  for  PB-6, 7, 9  ♦  PB-5:  72  V, 
200  mAh  NiCd  pack  for  2.5  W  output 

•  PB-6: 72  V,  600  mAh  NiCd  pack  •  PB-7: 
72  y  1100  mAh  NiCd  pack  •  PB-8: 12  V, 
600  mAh  NiCd  for  5  W  output  •  PB-Q; 

72  y  600  mAh  NiCd  with  built-in  charger 

•  PB-11: 12  V  600  mAh  OR  6  V.  1200  mAh. 
for  5  W  OR  2  W  •  HMC-2 1  Headset  with 
VOX  and  PTT  •  PG-2W:  DC  cable  w/fuse 

•  PG-3F;  DC  cable  with  filter  and  cigarette 
lighter  plug  •  5C-2&p  29:  Soft  case 

•  SMC-30/d1:  Speaker  mics.*  SMC-33: 
Speaker  mic  w/remote  control  •  WR-1t 
Water  resistar^t  bag, 

KENWOOD  U.S.A.  CORPORATION 

COMMUNICATIONS  &TEST  EQUIPMENT  GROUP 

PO,  BOX  22745, 2201  E.  Dominguez  Street 
Long  Beach,  CA  90801-5745 

KENWOOD  ELECTRONICS  CANADA  INO 
PC.  BOX  1075, 959  Gana  Court 
Mississauga,  Ontarfo.  Canada  L4T4C2 

KENWOOD 

.  ..pacesetter  in  Amateur  Radio 


